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New BazW Boilers 
Cut Heating; Costs 22% 
for Country’s 
3rd Largest Building 





American Furniture Mart Corporation replaces 3 pre- 
vious boilers with 2 B&W package units . . . Heats 29 
Million cubic feet at fuel cost saving of 22% 


The American Furniture Mart dominating Chicago’s skyline 
with a 17 story building topped by a 33 story tower . . . has 
29 million cubic feet of space to be heated. It is the largest 
commercial building in the world devoted to a single indus- 
try, home furnishings. Throughout the year, it is the national 
purchasing center for thousands of retail stores, large and 
small,and at peak markets, upwards of 45,000 buyers and 
sellers shop its display spaces. The recent installation of 
two B&W boilers . . . in place of three previous units . . . 
provides all the steam necessary for this large heating job 
at a fuel cost saving of 22%. Additional economies can be 
realized because fuels can be switched in a matter of minutes 





to use the fuel most economical at any given time. Moreover, 
these new boilers are fast steaming .. . put out plenty of heat 
in a hurry even after being turned off all night. 

In addition to cutting fuel costs, a savings that will pay for 
the units in five years, these B&W package boilers cut space 
requirements in half and require fewer men to keep them in 
operation. It is interesting to note, too, that these boilers 
were installed during the height of the heating season.. . 
with minimum loss of heat to the building’s occupants dur- 
ing the changeover period. Furthermore, management knows 
that any time in the life of the boiler — 10, 20 or 30 years 
LEADING 
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hence — B&W’s nation-wide service organization will be 
promptly and economically available if needed. 

Providing the efficiency, economy, and service necessary to 
heat the country’s third largest building economically is 
further evidence-in-action of dependable steam generation 
by B&W. Whatever your steam requirement . . . whatever 
your most economical fuel . . . B&W has the boiler best 
suited to your heating application. For information, contact 
your local B&W representative. He has all the facts on your 
area. The Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


INDUSTRIAL BOILERS 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 


G-972-18 





Hall Industrial Water Report 


VOLUME 9 


Ignoring a problem 
will not solve it 


But some industrial waste water 
problems are being ignored until 
state authorities threaten to stop 
plant operations. Then there is often 
a frantic scramble to clean up waste 
waters in the short grace period 
which is usually allowed. 

How much more orderly, effective, 
efficient and economical it is to make 
a thorough survey of the whole plant 
before the heat is on! All uncontami- 
nated water should be segregated for 
reuse or disposal. All pollution of 
water should be minimized at the 
source before treatment procedures 
are considered. All processes should 
be studied to control water usage and 
to avoid loss of valuable materials. 

Hall Laboratories is particularly 
well equipped to help you with waste 
water problems—as well as plant- 
wide water management, from pro- 
curement through process, cooling 
and boiler use to final disposal. 


Wasted raw material 


A rubber manufacturing plant uses 
a clay slurry to coat an intermediate 
product. During a preliminary proc- 
ess and waste water survey, Hall 
staff engineer E. G. Paulson was in- 
formed that not more than 10 per- 
cent of the clay was being lost from 
the process. However, the gauging 
and sampling program and material 
balance calculations showed that 
more clay was being discharged from 
the plant than could be accounted 
for by production figures. 

The gauging and sampling pro- 
gram was repeated. Results checked 
those obtained previously. To pin 
down the source of suspended solids 
in the plant effluent, Paulson had the 
suspended material identified by 
petrographic and X-ray diffraction 
procedures. Sure enough, 90 percent 
of the clay was being discharged to 
a stream rather than adhering to 
the product. 
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This is a pilot plant 


Pilot plants are not always as 
small as one might think. Size 
depends on what is being 
studied. The relatively large 
plant in the picture was built 
to study waste water problems 
for two nearby mills—to study 
treatment of concentrated 
waste dumps for one mill, and 
to define design criteria for a 
proposed continuously operat- 
ing waste system in the other 
mill. Through this pilot opera- 
tion, operating personnel 
developed a procedure for 
treating the waste, obtained 
practical operating experience 
and had a plant large enough 
to temporarily solve the waste 
problem at one mill. 











Through the joint efforts of 
Paulson and the plant engineers, the 
process was revised to save the bulk 
of the clay. Estimates indicated that 
the saving in raw material would pay 
the cost of the process changes in 
approximately nine months. 


Long-range planning 
pays off 

Because plant management at a de- 
tinning plant wanted to arrive at 
thoroughly sound decisions on proce- 


dures and facilities needed to render 
waste waters suitable for discharge. 
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they had Hall staff engineers work 
on the problem for several years. 

At the time the first survey was 
made, sanitary and process wastes 
were combined. The first change in- 
volved segregation and discharge of 
sanitary waste to a municipal sewer. 
The process waste water came from 
seven different operations. Samples 
from each were analyzed. Three 
waters were uncontaminated prac- 
tically all of the time. One was pollu- 
ted occasionally. Usage of water was 
modified to reduce the volume of con- 
taminated water. 

When all in-plant changes had 
been completed, another survey was 
made. One flowing rinse water and 
two concentrated solutions, dumped 
batchwise, now accounted for all 
polluted water. Through co-opera- 
tive efforts the plant’s research de- 
partment and Hall’s laboratories 
developed a procedure for treatment 
of the waste water. 

The analytical work done in con- 
nection with the survey led to the 
realization that a considerable quan- 
tity of tin was being lost in waste 
water. A little further work showed 
that it should be possible to recover 
enough metal to increase plant in- 
come by $300 per day. This major 
saving prompted drastic revision of 
process which in turn reduced pollut- 
ed water volume to three relatively 
small batches per week. This water 
is easily treated by the process de- 
veloped by plant and Hall Labora- 
tories personnel. 


New booklet availiable 


A new 24-page booklet describes the 
many ways industry can use Hall 
Laboratories industrial water con- 
sulting services. 

For your copy, write on your 
letterhead to: 


HALL LABORATORIES 


iAN ENTER, PITTSBURGH 30, PA 


-ALS & CONTROLS, INC 





Mower Engineering 


POWER ENGINEERING is published 
monthly at 308 E. James Street, Bar- 
rington, Illinois. Telephones: Dunkirk 
1-1840, (Chicago) NEwcastle 1-0488. 


Change of Address: Send to POWER 
ENGINEERING, Circulation Division, 
Barrington, lilinois. Please supply your 
position title, company name, company 
address. Please allow 60 days to 
make the change effective. 


Subscription Information: Published 
monthly, price in the U.S. and posses- 
sions $10 per year; in Canada $11 
per year; other countries $12 per 
year; single copies $1. 


Indexed in the Industrial Arts Index and 
the Engineering Index on file in public 
and many private libraries. 


Microfilm Edition: Request prices from 
University Microfilms, Inc., Ann Arbor, 
_ Mich. All volumes since 1948. 


Copyright 1961 by Technical Publish- 
ing Co, Barrington, Illinois. Accepted as 
a controlled circulation publication, 
Concord, New Hampshire. 


m (» @&® 


EDITORIAL 
STAFF 


Editorial Director Richard H. Morris 
Editor Robert F. McCaw 
Special Projects Editor Chester R. Earle 
Equipment Editor Marian E. Heniken 
Associate Editor Welden Reynolds 
Associate Editor John Papamarcos 
Editorial Assistant William T. Marshall 
Editorial Assistant Mildred Novosel 
Editor of ATOMICS Andrew W. Kramer 
Art Director ‘James E. Wilcox 
Art Editor Alice K. Wheatley 
Artist-Draftsman Oswald R. Balchen 


HERE’S SOME FOOD FOR THOUGHT 


Editors of technical magazines attend dozens of con- 
ferences and shows every year—and they talk to lots of 
very important people. In this capacity we gather plenty 
of information—both technical, and of a personal nature. 
When we sense a general trend, and see it gaining mo- 
mentum rapidly, we feel it’s our duty to disseminate the 
information we've gained. 

This issue of POWER ENGINEERING contains an editorial 
which should interest all those who ever attend technical 
meetings, conferences, or equipment exhibitions. Power 
engineers in utility companies, consulting and engineering 
firms, industry, and the construction field should all give 
some thought to the views expressed. 

We are now convinced that there is a universal demand 
for one good Power Conference and Show—devoted 
entirely to the practical aspects of the power field. And 
we have proposed a plan for such a program. 

So—-we sincerely ask all you readers to study the article 
on page 45, and give us your comments—pro or con. 
Thanks for your cooperation. 


Det 7VtOwas— 


EDITOR 


Regular Departments 


Editorial Comment Reader Service Post Cards. 87 


Engineers’ Preview Commercial Literature File. 89 
Tracers Equipment News 

Construction News 

Advertisers’ Index 


New Engineering Books.... Circulation This Issue... . 


Feb. 1961 Power Engineering 














eers’ Preview 


OF NEWS AND COMING EVENTS IN THE POWER FIELD 


© FOR 1961, Edison Electric Insti- 
tute reports that the electric com- 
panies plan to expend about $3.41 
billion for new plant and equipment 
During the year, they plan to add 
about 7.5 million more kilowatts of 
generating equipment. Governmen- 
tal agencies are expected to add 
another 3.8 million kw during the 
year, EEI says. Expected capability 
for the total industry in contiguous 
U.S. at the end of the year is 187.2 
million kw, 6.5 per cent over the 
1960 figure 

EEI’s prediction is that by the end 
of 1961, electricity output in the 
U.S., including Alaska and Hawaii, 
will be 7 per cent higher than in 1960, 
totaling some 910 billion kwh. Sales 
by all parts of the industry in the 
contiguous United States are esti- 
mated to reach a new peak of 715 
billion kwh, 7.2 per cent over the 
1960 record. The number of customers 
is expected to increase to 59.8 million 
by the end of the year. The investor- 
owned companies should increase 
their revenues by about 6.8 per cent 
over 1960, reaching $1214 billion for 
1961 

According to preliminary figures, 
electric energy output including im- 
ports from Canada) by the total 
electric utility industry in the con- 
tiguous U.S. is estimated to have 
reached a record high of 764.8 billion 
kwh during 1960, an expected in- 
crease of some 45.3 billion kwh, or 
6.3 per cent over 1959 

With the addition of the electricity 
generated by industrial plants and 
by railways not contributing to the 
public supply, and of generation in 
Alaska and Hawaii, the United 
States’ output is expected to have 
reached a record total of 850 billion 
kwh in 1960 

Production of electricity within 


the United States (including Alaska 
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and Hawaii and excluding imports 
reached a record high of 845 billion 
kwh 


© BRITAIN’s Central Electricity 
Generating Board has placed an 
order for a Bristol Siddeley 15-Mw 
gas turbine-generator set. The set 
will be located at Hams Hall, near 
Birmingham, and is expected to go 
into operation in September, 1962. 

This is the first order to be placed 
for equipment of this type. The new 
installation is intended to demon- 
strate the ability of the gas turbine 
to meet the requirements of national 
electricity authorities and of large 
industrial concerns, both for peak 
load operation and for maintaining 
a supply of electricity in the event 
of an emergency. 


© FOURTEEN representatives from 
various segments of the nation’s coal 
industry have been appointed as 
members of a general technical ad- 
visory committee for the Department 
of the Interior's new Office of Coal 
Research. Members of the committee 
were appointed for a two-year term 
They are: 

G. A. Shoemaker, Consolidation 
Coal Co; Harry LaViers, South-East 
Coal Co; R. E. Salvati, Island Creek 
Coal Co; F. S. Elfred, Peabody Coal 
Co; Philip Sporn, American Electric 
Power Co; Michael F. Widman, Jr, 
United Mine Workers of America; 
S. T. Saunders, Norfolk and Western 
Railway; H. B. Charmbury, Pennsyl- 
vania State University; G. R. Spin- 
dler, West Virginia University; Wal- 
ter K. Scherer, Fred Scherer, Inc; 
J. D. Jillson, Anthracite Institute; 
Maurice H. Bigelow, Allied Chemi- 
cal Co; Samuel Lenher, Du Pont; 
W. L. Wearly, Joy Manufacturing 
( 4) 


© EBASCO SERVICES, Inc, has 
completed a second 100,000-kw 
generating facility at Glenrock, 
Wyoming, for the Pacific Power & 
Light Co. Called the Dave Johnson 
Steam Electric Station, this new 
plant now has a total capacity of 
200,000 kw. The first 100,000-kw 
unit was completed by Ebasco two 
years ago. 


€ POWER POOL is being formed to 
include the eiectric systems of four 
investor-owned power companies and 
one rural electric cooperative in an 
area including parts of Minnesota, 
Wisconsin, Iowa, North Dakota and 
South Dakota. The pool members 
are: Otter Tail Power Co, Northern 
States Power Co, Interstate Power 
Co, Dubuque, Iowa, Minnesota Power 
and Light Co, Duluth, and Dairy- 
land Power Cooperative, LaCrosse, 
Wisconsin. Pool will be known as 
the Upper Mississippi Valley Power 
Pool. The five power suppliers have a 
combined generating capability of 
more than 3,100,000 kilowatts. 


€© ADOPTION of a unique tunnel- 
driving technique based on the use 
of the Swedish-designed Alimak 
raise climber has cut the construc- 
tion time for the feed tube of the 
Swedish State Power Board’s new 
Stalon plant by more than 50 per 
cent. This 100-Mw hydro-power 
station, originally scheduled for a 
construction time of seven years, 
will go into operation in September 
of this year, after just over three 
years of work. 

The raise climber device used for 
the driving of the feed tube was 
developed by Alimakverken, Skel- 
leftea, a couple of years ago mainly 
for application in mines and is 
based on their experience in mak- 
ing construction and maintenance 





Protect steel stacks 
with corrosion-resistant 
concrete 


Corrosion-resistant concrete linings, made 
with LUMNITE calcium-aluminate cement 
and suitable aggregate, will protect 

stacks and breechings from the corrosive 
action of condensate. 


When expanded shale aggregate is used, these 
linings also provide vital insulation. 

This keeps stack gases hot.and helps 
maintain better draft for greater operating 
efficiency. The steel shell will stay 

cooler, too, extending the life of exterior paint. 
And these monolithic concrete linings have 

a lower unit weight, which reduces the 
dead load on the supporting structure. 


Whether gunited or plastered, installation is 
easy and economical, with concrete reaching 
service strength in 24 hours. For even 
greater convenience, manufacturers of 
refractories offer castables bonded with 
LUMNITE cement — packaged mixtures ready 
for use with just the addition of water. 


For more information, write Universal Atlas 
Cement, 100 Park Avenue, New York 17, N. Y. 


“USS,” “Atias” and “Lumnite” are registered trademarks L-197 INSTALLATION: Elrama Station, Duquesne Light Company, Pittsburgh, Pa. 


Universal Atlas Cement 
Division of 
United States Steel 


Offices: Albany - Birmingham - Boston : Chicago +,Dayton - Kansas City - Milwaukee ~- Minneapolis - New York: Philadeiphia- Pittsburgh -St Louis -Waco 
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platforms for the building industry. 
The platform, which accommo- 
dates four drillers, rises on a guide 
bar composed of attachable units 
and is operated by a compressed-air 
motor. The guide bar also carries 
air and water conduits and electric 
cables. 

When a drilling shift has been 
completed the working platform is 
lowered to the bottom of the shaft 
and retracted during the shooting 
round. After the shaft has been 
cleared the platform is raised again. 


© GOVERNMENT APPROVAL 
has been given to agreements between 

Navajo Indian Tribe the 
Arizona Public Service Co which pro 


and 


vide for large-scale development and 
sale of electric power on the Navajo 
Reservation in Arizona, New Mexico 
and Utah 

Tribal land on the San Juan River 
across from Fruitland, New Mexico, 
will be leased to the company as a 
site for the construction of steam 
generating facilities, a reservoir for 
cooling purposes, and other facilities 
[wo units of 175,000 kw each are 
planned immediately, and later ex- 
pansion is contemplated 

The first two units, together with 
transmission lines and other related 
are expected to cost ap 
Ultimate 


facilities, 
proximately $100 million 
cost of the total development may 
run as high as $180 million 


© AN IMPROVED 50,000-gpd 
sea water distilling plant of the 
four-stage temperature flash 
type, first of six being built under a 
U.S. Navy contract, has been com- 
by Badger Mfg. Co. 

The unit is the first ever built 
under new Navy specifications 
which allow use of U-tube bundles 
in the condensers rather than con- 
ventional straight tubes. Weighing 
18 tons and measuring 16 ft long 
by 11 ft wide by 10 ft high, the unit 
is reported to be some 20 per cent 
lighter and 50 per cent smaller 
than conventional flash distilling 


low 


pleted 


plants of equivalent capacity. 
Production run indicate 
that the evaporators will provide 
better than the 3.75 lb of distilled 
water per pound of steam supplied. 
When actually installed on ship- 
board, the steam supply will come 
from the auxiliary exhaust steam 
from the main turbine at 15 psi. 


tests 
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© PRIVATE INDUSTRY spent $9.4 
billion for research and development 
in 1959, the National Science Founda- 
tion reports. This was 15 per cent 
higher than the 1958 level. Two in- 
dustries that far exceeded all others 
in the amount of research expendi- 
tures in 1959 were aircraft and parts 
$2973 million) and electrical equip- 
communication ($2227 


ment and 


million 


© NEW 500,000-kw, $65-million 
steam-electric generating unit at the 
Philip Sporn Plant of the American 
Electric Power System has been 
placed in commercial operation. 
Twin to the unit recently completed 
at Breed Plant in Indiana, this new- 
est “biggest” unit is located on the 
Ohio River at Graham Station, 
W. Va., and is owned by Ohio 
Power Co. It was begun in 1957, 
has GE water-cooled generators, a 
23-story boiler which provides 
steam at 1050 F and double reheat 
at 1050 F. At 3500-psi pressure the 
Sporn Plant unit is well above the 
critical pressure level of 3206 psi. 
Its heat rate is expected to be close 
to 8500 Btu per kwh. 


© NATION’s extra-high- 
voltage capacitor bank, built by 
General Electric for the Bonneville 
Power Administration, has success- 


la rgest 


fully passed field acceptance tests 
This installation is used to balance 
Bonneville’s 345,000-v 
The capacitor 


loading on 
transmission system 
substation is located along the Co 
lumbia River in Washington, about 
120 miles east of Portland, Oregon 
The bank is composed of 2160 50- 
kilovar capacitors divided into six 
identical blocks, two blocks for each 
phase. Each block is mounted on a 


special insulated platform and held 


in aluminum stack racks 


© ON DECEMBER 2, 1960, at 
7:51 A.M., the first of the eight nu- 
clear reactors aboard the USS En- 
terprise, under construction at 
Newport News, Va., achieved crit- 
icality. This is the first sustained 
nuclear reaction ever performed on 
an American surface ship and oc- 
curred on the 18th anniversary of 
the first nuclear chain reaction in 
history. This prior historic event 
took place under the west stand of 
Stagg Field at the University of 
Chicago on December 2, 1942. 


© PEAK GENERATION from both 
hydro and steam plants on the TVA 
system set a new record December 13, 
exceeding 10 million kw for the first 
time. December 13 also brought the 
all-time peak in net system load 
the requirements of TVA’s customers 
at a given time. This peak load 
reached 9,939,000 kw, an increase of 
nearly 300,000 kw over last winter's 
peak which occurred during March 

The same day also set a new record 
for the TVA system in electricity 
generated on a single day. This total 
was 216.4 million kwh. 


© NEW experimental electric gen- 
erator, using the revolutionary prin- 
ciple of magnetohydrodynamics 
(MHD) and with a possible power 
output much greater than the previ- 
ous model, is undergoing initial 
shakedown runs at the Avco Everett 
Research Laboratory in Everett, 
Mass. 

This intermediate generator is a 
step between the pioneer laboratory 
device announced last year by Avco 
and a group of ten utility com- 
panies, and an eventual full-scale 
commercial power station. The 
original Avco MHD generator 
weighed three tons and produced 
ten kilowatts for brief periods. 


© FOR YOUR CALENDAR: Na- 
tional Electrical Week is being ob- 
served Feb 5-11. Theme of the cele- 
brations is Making Electricity Work 
for You 

Sixth annual gas turbine conference 
and products show will be held at the 
Shoreham Hotel in Washington, 
D.C., Mar 5-9. Sponsors are ASME’s 
Gas Turbine Div and the Dept of 
Defense 

American Power Conference meets 
at the Hotel Sherman in Chicago, 
Mar 21, 22 and 23. 

American Welding Society 
hold its annual exposition and tech- 
nical meeting in New York City, 
April 17-21, at the Coliseum and 
Commodore Hotel. 

Western Joint Computer Confer- 
ence is scheduled for May 9-11, in 
Los Angeles. Sponsors are the Insti- 
tute of Radio Engineers, AIEE, and 
the Asseciation for Computing 
Machinery. 

Design Engineering Show will be 
presented May 22-25 in Cobo Hall, 
Detroit. ASME’s machine design 
division will sponsor the event for 
the sixth consecutive year. 


will 





BOILERS TO GO! 


Delivered to the installation site by rail, truck or boat, shop-assembled 
Vogt Package Water Tube Boilers can be quickly placed in operation. After 
being placed from the carrier onto a simple low-cost concrete slab, a Vogt 
unit requires only piping, electrical and stack connections to go to work. 


Littie space is required because of their compact design and integrated 
firing equipment and controls. 


A pressure type steel casing permits outdoor operation, if 
desired, eliminating the need for an expensive building. 


Write for literature. Address Dept. 24A-BPE 


PACKAGED BOILERS 
Shop Assembled for 


POWER ¢ PROCESSING 
AND HEATING 


HENRY VOGT MACHINE Co. 
P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICFS: Camden, N. J., Charleston, W. Va., Chicago, 


Cleveland, Dallas, Los Angeles, New York, St. Louis. 
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> It’s good to hear from readers on 
any subject, this one especially 
from Raymond W. Koelle, chief of 
the Engineering Div of the U. S. 
Veterans Administration Hospital in 
Brockton, Mass.: 


Your magazine has been of great 
value to me, my supervisors and to 
our operation and training program. 


And from A. Spinney, at a U. S. 
Naval Hospital in Boston: 


For current technical know-how 
and modern power engineering equip- 
ment you are tops. 


> James C. McElnay, chief en- 
gineer of Greater Niagara General 
Hospital in Niagara Falls, Ontario, 
writes: 


Just want to say POWER ENGI- 
NEERING covers the field better than 
any other magazine I know, and I 
receive 12 different magazines each 
month. Thank you. 


> R. L. Nailen’s series of three 
articles on bearings for electric mo- 
tors (May, June and July issues, 
1960) make a helpful contribution to 
the literature on this subject. About 
these articles, O. Wulfert, chief me- 
chanical engineer of Wagner Electric 
Corp’s electrical division, comments: 


The articles are certainly well writ- 
ten and contain much useful informa- 
tion. Our compliments to the author 
for preparing these articles and to 
POWER ENGINEERING for publishing 
them. 


> J. A. MacLeod, a power engineer 
for Burns and Roe, Inc, of New York 
City, writes in reference to the arti- 
cle, Floating Power in the Arctic, 
December, 1960 issue, page 76: 


I find a considerable interest in 
your article on the power ship at 
Thule and have been asked by a 
number of Air Force officers here at 
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es COMMENT, OPINION, 


Thule for a copy of the article. I first 
marked a card for six copies, then 12, 
than 20; however, I would like to 
order 100 copies now. 

POWER ENGINEERING continues to 
supply me with highly pertinent and 
interesting articles in the power field. 


> Pacific Gas & Electric Co’s geo- 
thermal generating station — first of 
its kind in this country — is now 
operating at The Geysers in north- 
eastern Sonoma County in northern 
California. Turbine generator of the 
12,500-kw plant is driven by steam 
from wells drilled into volcanic for- 
mations in the earth. The plant uses 
about 240,000 lb of steam per hour, 
which strikes the turbine at 100 psi, 
350 F. In dedicating the plant, 
PG&E’s president Norman R. Suth- 
erland said: 


This unique plant —small but 
very significant —is a triumph of 
vision and determination. The enter- 
prising men who kept coming here 
over the years determined that the 
natural heat energy could be put to 
work. They kept at it until they 
proved they were right. 


>» Ramon M. Guzman’s two-part 
article on corrosion by CO, in steam 
condensate lines appeared in our 
Handbook department over a year 
ago (Nov and Dec, 1959). Now we 
hear from Rafael A. Domenech, presi- 
dent of the Colegio de Ingenieros, 
Arquitectos y Agrimensores de Puerto 
Rico, that the article has been re- 
printed in the college’s quarterly 
Review: 


Please accept our thanks for grant- 
ing us permission to reprint Mr. 
Guzman’s article. 


> Curtiss D. Bassett, vice-president 
of Cummins & Barnard, Inc, consult- 
ing engineers in Ann Arbor, Mich., 
announces that the firm is opening a 
branch office in California through 
affiliation with Matson Associates, at 
14568 Whittier Blvd, in Whittier. 


AND NEWS ABOUT PEOPLE 


> Charles W. Watson has been 
named vice-president, general ad- 
ministration, for Philadelphia Elec- 
tric Co. Since 1957 he has been 
serving the company as assistant to 
the president. 

Walter L. Peterson, manager of 
Allis-Chalmers’ regulator department 
since 1956, has been appointed as- 
sistant manager of the motor and 
generator department. Robert E. 
Horn has been made acting manager 
of the regulator department. 

Dwight D. Eisenhower has been 
awarded the Hoover Medal by 
ASME, AIEE, ASCE and AIMMPE. 
Eisenhower is the second President 
to receive the honor. Herbert Hoover, 
after whom the medal is named, was 
its first recipient in 1930. 

Robert M. Atkinson, chairman of 
Sulzer Bros. (London) Ltd, died in 
London on November 12. He had 
joined the Sulzer organization in 
1938, after many years with Vickers 
Ltd. 


. 


> Tor Kolflat, associate in Sargent & 
Lundy, writes concerning our special 
section on power for peaking, Oct 
issue, 1960: 


In reading the entire grouping of 
articles you presented on the special 
subject of peaking, I believe that an 
excellent job was done on your part, 
and we have heard many favorable 
comments. 


p> If the United States pursues sound 
economic policies at home, the in- 
dustrial resurgence of other nations 
will be beneficial rather than destruc- 
tive to the American economy, in the 
opinion of the National Association 
of Manufacturers. The Association 
says in a recent study: 


Foreign competition can have the 
same helpful effects that domestic 
competition has. In fact, foreign 
competition can have an even more 
beneficial effect, since it tends to 
impose on our whole economy the 
same discipline which internal com- 
petition imposes on the workings of 
individual firms. 





Supercritical Cycle 
American Electric Power System 


4000 HP 6500 RPM 5500 PSIG 120 MW 


Direct Motor Drive 
Atlantic City Electric Co, 
2000 HP 125 MW 














Motor-Hydraulic Coupling Drive 
Commonwealth Edison Co. 
5000 HP +4325 MW 
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Turbine Drive 
United States Steel Corporation 
1400 HP 44 MW 








Motor-Magnetic 
Coupling —Gear Drive 
South Carolina 
Electric & Gas Co. 
2500 HP 5100RPM [)| 1} q 


125 MW = 2 








DE LAVAL 
































Main Generator-Shaft Drive 
Commonwealth Edison Co. 
4900 HP 325 MW 
(FUTURE UNIT) 












































Main Turbine-Shaft Drive 








Pacific Gas & Electric Co. 


5250 HP solely | 


| | 
|_| 
































DOANE STEAM TURBINE COMPANY 


816 NOTTINGHAM WAY, TRENTON 2, N. V. 
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Buss 
LOW-PEAK Fuses 


200,000 amp. interrupting 
capacity great current limi- 
tation plus long time-lag 


Ask for Bulletin LPCS 


FUSETRON 


dual-element Fuses 
All purpose protective device 
for circuit, motor or equip- 
ment protection 


Ask for Bulletin FIS 


Buss 
Hi-Cap Fuses 
For loads above 600 and 
up to 6,000 amps. 200,000 


amp. interrupting capacity, 
plus current limitation 


Asi for Bulletin HCS 


Buss 
LIMITRON Fuses 


High interrupting capacity fuses with 


exceptional current limitation 


Asi jor Bu etin HLS 


BUSS makes a complete line of fuses for home, farm, commercial, 


electronic, electrical, automotive and industrial use. 


6) 
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Buss Super-Lag 
Renewable Fuses 
Lowest cost protection where 
periodic short-circuits are frequent 
Ask for Bulletin RCS 
LLE One-Time Fuses 
Low cost, safe protection for 
heating or lighting circuits where 
faults do not exceed 10,000 amp. 
Ask for Bulletin NCS 


Clear Window alll 
Plug Fuses _ | es 
{ — 
“safety” : 
5: - a i ey 
. 7 a ae 
fe 


One piece body and 
design guarantee protection. a 
Ask for Bulletin WUS ’ 

H puss 
: Buss 


te 3 
= g qu® FUSTAT Fuses 
ustat 4 aaa hia 
Fusetron fuses with Type “S” 
‘ base resist overfuseing or 
tampering 
Ask for Bulletin SCPS 


Fustats for motor protection 
Ask for Bulletin SMPS 


FUSETRON 
yy dual-element 
Plug Fuses 
Safely stop needless blows 
Give full protection against 
short-circuits and overloads 
Ask for Bulletin TCPS 
y BUSS 
and FUSETRON 
Small Dimension Fuses 
and Fuseholders 


For the protection of all types of 


electric and electronic devices 
Ask for Bulletin SFB 


Bussmann Mfg. Division, McGraw-Edison Co. 
Feb. 1961 


University at Jefferson, St. Lovis 7, Mo. 


Get the 
Facts.. 
write 
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The unit pictured here represents the most advanced 
power plant cycle yet attempted. This boiler, a C-E 
Sulzer Monotube Steam Generator, is designed to 
deliver 1200 F steam at a pressure of 5000 psi to a 
325-megawatt turbine-generator. The unit employs 
a double reheat cycle (1050 F — 1050 F) and has a 
primary steam flow of 2,000,000 Ib per hr. it went 
on the line in February, 1960. 














































































































This boiler, a C-E Controlled Circulation unit, serves 
the world’s first 500-megawatt turbine-generator. 
Designed for a primary steam flow of 3,850,000 Ib 
per hr, it delivers 1050 F steam (1000 F reheat) at 
2450 psi. It was placed in service in 1960. 


PROFILES | 


In 1950, a decade ago, Combustion installed some 40 
utility boilers, representative of the complete range of 
power practice at that time. The average turbine capac- 
ity was 50 megawatts ... the largest, 120 mw. All 
boilers were of natural circulation design, only two 
used reheat, only two had design pressures as high as 
1800 psi. By contrasting these statistics with those of 
the boilers shown above, the length of the strides taken 
in the last ten years can be more fully appreciated. 

A broader picture of current practice is revealed 


by the following data relative to 1960 C-E utility 
installations, which will serve nearly 4,000 mw of new 
capacity. Six of these boilers will power turbines of 
225 mw and above, the largest serving a 500-mw tur- 
bine. All but two are designed for pressures in excess 
of 1800 psi . . . all employ reheat . . . about 60 per cent 
are of Controlled Circulation design. More than 70 per 
cent of the units serve turbines with capacities from 
150 mw up. In fact, the average unit size is more than 
three times that of ten years ago, and the largest has 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 


Feb. 1961 


Power Engineering 





Shown here are three C-E boilers, each 

of which represents an advanced design 

concept. Their major points of difference 

concern capacities, cycles, configura- 

tions — considerations of major import 

in the industry’s continuing effort to 

keep power costs down. As indicated by 

the picture captions, one unit (far left) 

is the world’s highest pressure boiler 

and represents the most advanced and 

efficient cycle yet attempted in power 

plant practice. Another (left) is the 

world’s largest boiler, serving the first 

500-megawatt turbine-generator to go 

into service. Both of these units went 

“fon the line’ in 1960. Although different 

in design, both follow the same general 

pattern which has long been character- 

istic of large C-E utility boilers. The third 

boiler (right) represents a marked depar- 

ture from this classic arrangement. 

Because of the flexibility of Rs Cs Con- This new look, made possible by the flexibility inher- 
relied Circumation Gesign, newing : a ent in C-E Controlled Circulation design, holds much 
face can be placed in almost any desired promise of bringing new first-cost economies to 
position. Thus, it becomes possible to power plant practice. This reheat boiler is designed 
effect sizable savings in structural steel, to deliver 1050 F steam (100C F reheat) at 2400 
stairs, platforms, piping, earthquake- psi to a 300-megawatt turbine-generator. It has a 
proofing, as well as in the boiler itself. primary steam flow of 2,305,000 Ib per hr. 


of Power Progress 


over four times the capacity of the biggest unit of 1950. 

During the last decade, the vocabulary of the 
power plant has been enlarged with the addition of 
such words and phrases as “skin casing,” “divided fur- 


naces,” “twin furnaces,” “panel wall,” “welded wall,” Cc O yy | tc U ST : oO N 


“subcritical,” “supercritical,” “platens,” “pressurization.” 


They account, in large measure, for the fact that, while e N G t N E E Fei N G 
c 


generating costs have risen considerably over the last 
ten years, the average net production cost per kw-hr is General offices: Windsor, Connecticut 
substantially less today than it was in 1950. New York offices: 200 Madison Avenue, New York 16 


298 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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Lower fuel costs . . . reduced boiler outage . . . minimum man- 
ual cleaning . . . inhibited tube corrosion—these are dramatic 
savings achieved by Diamond Chemical Slurry Spraying 
Systems, a revolutionary method of controlling and re- 
moving tube deposits generated by burning oils high in 
vanadium, sodium and sulphur content. 


Service tested on some 40 installations, Diamond Slurry 
Spraying offers a distinct economic advantage over fuel 
additives because it treats only that ash which collects on 
the tubes. Magnesium oxide-based slurry is sprayed on 
heating surfaces by conventional soot blowers modified to 
discharge, in alternate cycles, both the normal cleaning 
medium and slurry. The chemical slurry coating changes 
chemical composition of deposit so that it’s easily removed 
by normal blowing. 


WC 





Sp 


If you burn — or are considering burning low-grade oil, 
it will pay you to take a close look at Chemical Slurry 
Spraying . . . another Diamond-Developed Boiler Cleaning 
System. At your request, our engineers will make recom- 
mendations based on your specific requirements. Call, 
write or wire for complete information. 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 


DIAMOND SPECIALTY LIMITED, Windsor, Ontario 






E"BAD' 
4. DEPOSIT 
> PROBL 

























































( RODA \ High carbon — low sulphur 
) —low phos. Unmatched 


\ COKE / for reduction purposes 


Coals differ in their characteristics — 
that’s why General strives to make 
sure you get the proper coal for your 
GENCO ANTHRACITE & BITUMINOUS COALS particular application. We endeavor 
° . 
WESTMORELAND COAL COMPANY to insure that every car of coal we 
° . : =ve) > . scihic > ic 
STONEGA COKE AND COAL COMPANY ship meets the specific need for which 
. it is intended. 
JEDDO-HIGHLAND COAL COMPANY 


GENERAL COAL COMPANY 


123 SOUTH BROAD ST., PHILA. 9, PA. 
Cable Address: Phila. GENCO; New York, GENCOAL 
Branches: Buffalo, N. Y.; Charlotte, N. C.; Cincinnati, 
Cleveland, Ohio; New York, N. Y.; Norfolk, Va. 
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N 
Ustp To THINK EVERY 
STEAM TRAP IEAKED STAM. 


4 vf | I 
() 
wa, 
XK vy 
a~* A 
\ - , =", AN\> 
al 
Dis@VERED A TRAP THAT 
REMOVED CNDENSATE AT STEAM TEMP 


THEN I KUND oNE Taal DIDNT 
Bur iv weuiPn'T VENT Are 


TuEN I Found A Tom MAINTENANG 
AGAINST BACK PRESSURE + 


TSUND ONE THAT VeNTeD A'R, BOT 
iT NEEDED A GOLLNG LEG+ 


AT lASt I BUND oN Taal WeRKED 
AGAINST BAK FRESURE, BuT iT s 
(APAC'TY RATING WASNT DefENDABLE. 


-MAINTENANG “AS Too HIGH, 


LAY 
at “+ 


THEY ToL? ME ABUT 
ARMSPRONGS GuARANTEE.. 
Waal I HAVE To [o4E, LTRED TWEM. 


AND EveRYIHING ELSE, $¢ I Gittn THEM. 
Tay Tol? Me To RelAX. TGuPN'T, 


No one trap can do everything better than every 
other trap. Some traps vent air better than others, 
some remove condensate faster, etc. But, there is 
no one trap best in every phase of trapping. 
Armstrong has been manufacturing the Inverted 
Bucket Trap for nearly fifty. years, and though 
the traps have changed with the requirements of 
the times, the Inverted Bucket principle has re- 
mained. For on overall trap performance, year-in 
and year-out, nothing beats the Armstrong In- 
verted Bucket Trap. It’s a rugged well-built trap 


{ 


+ 


ER CNC s UP Fuet Bins ake som. 
So ARE MAINTENANG (STS. 


MAN I'm UVING-| 


that does more things better than any other trap. 
It’s guaranteed because it’s been proved. 

For more details, see your Armstrong Repre- 
sentative and start living... 
P. S. Like some good meaty reading? Ask for the 
48-page Armstrong Steam Trap Book. 


ARMSTRONG MACHINE WORKS 
Oll-st ay 


8108 MAPLE STREET 
THREE RIVERS, MICHIGAN 
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MOUNT TOM POWER PLANT 
Holyoke Water Power Company 


Mount Tom Power Plant, paradoxically located 
in a region rich in ancient geological formation 
and prehistoric lore, is a symbol of modern 
American engineering achievement. The Riley 
Boiler is one of the most northern boilers in 
New England featuring outdoor construction. 








Mt. Tom Power Plant’s Complete 
Riley Reheat Coal Fired Boiler 

Steam Capacity — 950,000 Ibs/hr 
Superheat/Reheat Temp. — 1000/1000 F 
Pressure at Boiler — 1950 psig 

Fired by low grade strip mine coal 
pulverized in four Riley Duplex Pulverizers. 
Sixteen Riley Burners 





RILEY STOKER CORPORATION @ WORCESTER, MASS. 


Sales Offices: Boston, Charlotte, Chicago, Cincinnati, Cleveland. Detroit, Houston, Jacksonville, Kansas City, Los Angeles, New Orleans, 
New York, Philadelphia, Pittsburgh, Portland, St. Louis, St. Paul, Salt Lake City, San Francisco, Seattle, Syracuse. 














powering community 
progress for over a 
century 


1849-1960 


Holyoke Water Power Company 
Installs a 950,000 Ib/hr RELEY 


Outdoor Type Reheat Boiler at Mt. Tom 


Over a century ago Holyoke Water Power 
Company built a dam across the Connecticut 
River and a network of canals that provided 
power for the industries that made Holyoke, 
Massachusetts famous as a leading New Eng- 
land industrial center. Mt. Tom Power Plant 
located on a choice site for furthering industrial 
development can carry on this tradition for 
years to come. The new steam-electric plant 
with its capacity of 137,500 kilowatts brings 
Holyoke Water Power Company’s total genera- 
tion to 229,000 kilowatts, The Mt. Tom plant 
also supplements existing steam and hydro- 
electro facilities and provides a dependable 
source of power when hydro-electric power is 
reduced by insufficient river flow. Water for 
the 950,000 Ib /hr Riley boiler comes from two 
never-failing wells at the plant site. 


JACKSON & MORELAND, INC. 
Cc 


Iting Engineers 





Riley offers a complete line of boilers from package Four Riley Pulverizers efficiently pulverize over 
unit sizes to the largest central station types. The 1300 tons of high ash content coal per day. A 


Riley line of fuel burning equipment offers a wide high degree of fineness is continuously main- 
y f f & equip f tained by long wearing tungsten carbide faced 


selection for solving virtually any fuel burning prob- he a 
F B k ys , liti pulverizing elements. Operation is vibrationless 
em. Before you make any decision on new facilities and quiet. Flash drying feature permits use of 


talk to your Riley Representative. unusually wet coal. 


SS = 
A careful survey of your plant E> (@) 
by a qualified consulting engineer v 


could show ways of making sub- 


stantial savings in power costs. STEAM GENERATING & FUEL BURNING EQUIPMENT 





Public Service Electric ond Ga 
Turns Fly Ash Problems Into Profit 


By using Fuller pneumatic conveying systems, the 
Sewaren Generating Station of Public Service Electric 
and Gas Company, New Jersey, was able to collect 
4100 tons of fly ash during 1957. Not only did this 
eliminate a serious disposal problem that formerly 
contributed heavily to operating costs... it also gave 
the utility which sold the collected fly ash, a new 
and valuable source of income 


The Fuller-Kinyon system at Sewaren collects and 
carries the fly ash to two storage silos that have a com- 
bined capacity of 380 tons. It is then either bagged in 
50-lb. lots or transferred in bulk through a Fuller load- 








» 


* &. ae. _ 


* ’ = ee eee 


3 Co. 


ing-out silo spout to tank trucks or covered dump 
trucks. Labor and equipment costs are kept at a mini- 
mum. Dusting is avoided, and high tonnages are handl- 
ed easily over considerable distances. Extra handling 
flexibility is provided by a Fuller two-way diverting 
valve that permits unsuitable fly ash to be pumped 
directly to an ash reject tank instead of to storage. 


Fuller pneumatic conveying systems can be installed 
almost anywhere at minimum costs, regardless of plant 
conditions. Moisture and dirt cannot enter the sys- 
tem and material cannot escape. Write today for 
detailed information in Bulletin FF-49-1. 1334 


G-202 


‘See Chemical Engineering Catalog for details and specifications’’. 


Fuller 


pioneers in harnessing AIR 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 
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POWELL = PERFORMANCE! 


115th year of manufacturing industrial valves for the free world 


POWELL VALVES 
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THE | NS | DE § TOR Y OF A MURRAY HIGH SPEED COMPRESSOR 


DRIVE TURBINE REVEALS THE REASONS FOR MURRAY’S UNIVERSAL ACCEPTANCE 


bolting in the actual unretouched shop photo shown 
above bears out the extreme ruggedness that typifies 
every feature of Murray construction. 


A look at MURRAY’S rugged construction from the 
inside shows the husky shaft and heavy accurately 
formed discs with generous sized hubs designed to 
withstand the axial and radial stresses imposed by this 


type of service. Our nearest representative will gladly help you solve 


. , ‘ ‘ : your high speed compressor drive turbine requirements. 
Large - dimension disc rims receive the S : 
‘ F Just write to Murray Iron Works Company, Burlington, 
specially contoured stainless steel blades ectet tin ie gins 
with the Murray integral shroud. This 


insures smooth steam passages with max- 
imum strength. 

Short bearing spans insure smooth opera- 
tion and eliminate the hazard of operating 
in critical speeds. 


A look at the heavy flanges and husky 


MURRAY IRON WORKS COMPANY . BURLINGTON, IOWA 


Buliders of Steam Power Equipment for Nearly a Century 
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Consulting Engineers: Ebasco Services Incorporated 


© 4,000.5 1,000- 97828 


FEEDWATER HEATERS WITH YUBA’S EXCLUSIVE MULTILOK CLOSURE are capable in basic design of operating 
at the extreme pressures and temperatures required more and more 
by the power industry. 

The Multilok Closure, a Yuba exclusive, is one of the important 
reasons why these units operate so efficiently and safely in the 
4,000 PSI, 1,000° F range. And Yuba is prepared to produce units 
to handle even higher pressures and temperatures when needed. 
A pioneer in all-welded design, Yuba offers both all-welded and 
bolted construction — a complete and versatile line of feedwater 
heaters tor high and low ranges, for every type of job. When space 
is a critical factor, as many as three low pressure stages can be 
combined in a single shell for a highly compact unit. 

Other Yuba products for steam power You’ll want to discuss both design requirements and costs with 


plants include condensers, evaporators, Yuba heat transfer engineers during plant planning stages. The 
expansion joints, tanks, bridge and gan- 
try cranes, structural steel erection, and 
scores of other items. ular problem. 


scope of Yuba designs will offer the best solution to your partic- 


specialists in power plant equipment 


YUBA HEAT TRANSFER DIVISION 


YUBA CONSOLIDATED INDUSTRIES, INC. 


SALES OFFICES IN PRINCIPAL CITIES 
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new Yarway Unit Tandem Valve for 
blow-off service up to 665 WSP... gives 
you the same time-proven dependability 
of the famous 1500 and 2500 WSP Yarway 
Unit Tandem design. Streamlined, light in 
weight, easy to operate, tight sealing, 
with minimum maintenance. 


Ask for free Bulletin B-435, Supplement A 


YARNALL-WARING COMPANY e¢ 100 Mermaid Ave., Philadelphia 18, Pa. 








TIGHT 


| ' TOUGH 
Sealing valve is 
time-proven Yarway bed Blowing valve features 
Seatless design. _ 3 stellite-faced disc and 
iy integral stellite seat. 


cy Ay | 


aml 


~~ TRIM 


Both valves, mounted 
together, permit 

more compact piping 
with reduced weight. 








Renna 


Electrical 


101 Maintaining Electrical Equip- 
ment — Maintenance and inspection prac- 
tices to foretell and prevent failure for 
different types of electrical industrial equip- 
ment are described by Associated Re- 
search, Inc. in 52-pp Manual D-62. Illus- 
trated by graphs, tables and photos, it 
contains comprehensive data on methods 
and instruments for voltage breakdown 
tests and for measurement of insulation 
leakage at high voltage. Includes proce- 
dures for predicting equipment life. 


102 Medium Transformers — Up- 
to-date information on General Electric 
Co.’s Permalex transformer insulation sys- 
tem designed to give higher ¢ -ontinuous kva 
loadability is prese nted in 24-pp Bulletin 
GEA-6108D. Compares die lectric strength 
of untreated kraft paper with that of cya- 
noethylation processed Permalex, and 
gives ratings of oil immersed and Pyranol 
transformers. 


103 Rebuilt Transformers — GEA- 
7108, 8 pp, illustrated, describes process of 
rebuilding distribution transformers at 
savings. Contains chart of average life 
span of transformers and description of 
the Permalex transformer insulation sys- 
tem — standard on distribution trans- 
formers rebuilt by General Electric Co. 


104 Integral Distribution Centers 
—Twenty-pp Publication GEA-6928A 
discusses advantages of General Electric 
Co.’s new dry-type integral distribution 
centers featuring quiet, high temperature 
dry-type transformers for applications up 
to 5000 v. Describes space saving benefits, 
construction features. Contains step-by- 
step ordering information along with tables 
of ratings, dimensions, weights, prices. 


105 High-Voltage Distribution — 
Equipment and practices for high-voltage 
distribution are covered in two bulletins 
released by Line Material Industries, 
McGraw-Edison Co. Bulletin 60118 in- 
cludes application data on arresters, cut- 
outs, transformers and insulators and 
Bulletin 60119 includes construction draw- 

and bill of materials for typical line 
poles and transformer and capacitor. 


106 Heavy Duty Feedrail — Fea- 
tured in 32-pp Bulletin 80, released by 
Feedrail Corp., are heavy duty trolley 
busway electrical distribution systems for 
electrification of heavy duty cranes and 
hoists, machine tools, conveyor assembly 
lines or other moving equipment that must 
be powered. Installation details and specifi- 
cations included. 


107 Neoprene Wire, Cable — This 
wire and cable casebook (Ist Quarter 1960) 
describes properties and applications of 
Neoprene as a jacketing and insulating 
material for wire and cable. Electrical prop- 
erties are given with performance details 
by E. I. du Pont de Nemours & Co., Inc. 


108 Controlled Reclosers — Two oil 
circuit reclosers with electronic control are 


Catalogs 


described in Catalog Bulletin CRIWE 
offered by Line Material Industries., 

McGraw-Edison Co. It includes applica- 
tion, design features, operating features, 
specifications and dimensional information. 





New and revised publications 
reviewed on these pages offer 
help on ooerating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 87 and 88. 











109 Starting Equipment—High 
voltage starting equipment for full and 
reduced voltage starting and reversing of 
squirrel cage, synchronous and wound 
rotor motors is featured in Allen-Bradley 
Co.’s 36-pp Publication 6080. Covers con- 
struction details, performance, ratings, 
applications and specifications. 


110 Synchronous Motor Control — 
Low voltage synchronous motor starting is 
covered by Allen-Bradley Co. in 12-pp 
Publication 6092. Detailed information on 
synchronous motor control and e uipment 
is included along with photos and diagrams. 


111 > Secondary Control Switch- 
boards — Bulletin GED-4239, 24-pp, 
gives information on General Electric Co.’s 
switchboards, benchboards and control 
desks with applications for unit generator 
and transformer circuits, generator cir- 
cuits, power transformer circuits, transmis- 
sion and incoming line equipment, feeder 
equipments and others Features, dimen- 
sions, components and advantages of 
basic-circuit construction are detailed. 
112 current Limiting LV Breakers 
Advanced design features of K-Don 
current-limiting circuit breakers are de- 
tailed by I-T-E Circuit Breaker Co. in 
10-pp Bulletin 4300-1A. The line com- 
bines 200,000-amp interrupting capacity 
with complete range of operation of K-line 
low voltage circuit breakers. Selection and 
application tips, dimensions and guide 
specifications are provided in catalog. A 
graph shows Amp-trap let-through curves. 


113 Relay Conversion Kits — Fea- 
tured in this 8-pp bulletin are Clark Con- 
troller Co.’s color selective conversion kits 
for modifying standard relays. Includes 
color location diagrams and detailed in- 
formation on selection of conversion kits. 


114 Control Pilot Devices — GEA- 
7302, 8-pp, describes General Electric 
Co’s control pilot devices including pres- 
sure and vacuum switches, pressure gov- 
ernor, plugging and anti-plugging switches, 
float switches, pilot switches and manual 
reversing switches. Measurable advan- 
tage of each are listed with rating and 
nomenclature charts, photos, diagrams and 
list of accessories. 


115 Electrical Products — Connec- 
tors, a switches and lighting 
products for industry are described by 


Joy Mfg. Co. in Bulletin B81. Illustrations, 
specifications, applications for electrical 
connectors, descriptions of lighting prod- 
ucts (lamps, sockets connectors, push- 
button switches in 2, 4 and 6 button and 
toggle-switch styles) and portable and sta- 
tionary cable vulcanizers are included. 


Mechanical 
Power Transmission 


116 Motorized Drives—Perform- 
ance details on motorized drives manufac- 
tured by Howell Electric Motors Co. 
are presented in 6-pp Bulletin MD-1. 
Describes a full line of gearmotors and 
coupled speed reducers, and includes selec- 
tion tables showing output speeds for each 
horsepower rating. 


117 Shaft, Flange Mounted Drives 
— Design and construction advantages of 
shaft and flange mounted drives are de- 
tailed in this 36-pp Bulletin 7100 by The 
Falk Corp. Operation and selection infor- 
mation is included along with dimensional 
data and diagrams and photos of applica- 
tion possibilities. 


118 Variable Speed Drives — Eight- 
yp Bulletin 551, of Graham Transmissions 
en gives information on where and how 
to use an infinite range, variable speed 
drive of high accuracy. Principles of opera- 
tion are given, and special controls for a 
variety of speed control systems are de- 
scribed with ratings and dimensions. 


119 Fiat-Beit Pulley — Bulletin 
22103, offered by T. B. Wood’s Sons Co., 
covers “‘Sure-Grip”’ flat-belt pulleys in face 
widths from 2% to 12 in., 3 to 36 in. OD. 
Straight and crown face types are available 
from stock. Bulletin lists dimensions, illus- 
trates mounting arrangements, explains 
how interchangeable bushings offered full 
range of bore sizes. 


Hose and Fittings 


120 Flexible Hose, Duct — Bulletin 
605, 12 pp, covering Flexaust hose and 
Portovent duct, The Flexaust Co. provides 
selection and installation information as 
well as prices. A chart aids in selecting 
proper types for a variety of services. 
Accessories and prices are also covered. 


121 Teflon Hose Assemblies — Bul- 
letin TC-46 describes hose and reusable 
fittings with a core of Teflon, stainless steel! 
wire braiding made by Anaconda Metal 
Hose Div., The American Brass Co. Gives 
construction, properties, full engineering 
data, assembly instructions. 


Instruments and Controls 


122 Power Plant Control — Illus- 
trated and described in 12-pp Bulletin E-88 
is The Cooper-Bessemer Corp.’s En-Tronic 
control system for starting, synchronizing, 
switching, computer controlling, regulating 
and shutting down generating units auto- 
matically. Advantages of the system are 
detailed and component features and 
equipment are described. 


123 Packaged Controls—Bulletin 
GEA-6334A, Sp, describes General Elec- 
tric Co’s. Pan-A-Trol panels for use with 
pumps, materials handling equipment, air 
conditioning, and other equipment. It 
explains product features, reliability and 
how panels are designed and tailored for 
specific control needs. Photos show devices 
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contactors 


timers, terminal 


124 


s p 


Process Controls — Bulletin 10 
Robertshaw-Microsen 
control 


cle bal ribe s 
ill-electronic 
capacitance actuated leve | detec- 
instruments, and Vibra- 
switel malfunction detectors Contains 
specifications for all Robertshaw process 
control instruments, func- 
tions and tells how individual instruments 
und groups of instruments are used. Bulle- 
tin by Aeronautical and Instrument Div., 
Robertshaw-Fulton Controls Co 


125 Photo-electricControl—Eight- 
pp Bulletin [B-2 is offered by Cramer Con- 
Corp. describing an infra-red photo- 
electrie control Infr ibeam, which func- 
tions bv reflected or interrupted beam over 
pical materials handling 

and control installa- 
illustrated with specifications and 
ls ind 


TT sed-l|i op process 
systems 


tion and control 


describes their 


trols 


long range. Ty 
counting, 


tions are 


inspection 


leseriptions of mode wecessories 


126 Sensing Device — Described in 
Yarnall-Waring Co.’s Bulletin RI-1825 is 
sensing device for detection and 
ontrol of Advantages 
ind applications are detailed and operation 
described 


le ikprool 
variables 


process 


prin ipl ot wire in tube 


Safety 


Impervious Graphite Disks 
The four types of impervious graphit 
described by Falls Indus- 
sulletin 315-2. Includes 
capacities, gasket sizes, 
and installation 


128 


rupture disks are 
tries, Ine 
data on venting 


bolt torque sper ific 


in S-pp 
ations 


129 Safer Sight Gage — Described 
in 6-pp Bulletin B-58 of PresSure Products 
+ high-pressure, high-temperature 
sight glass offering a safety factor of 10 
plus. Tells how this glass works, 
installation and materials of construction, 
ind includes engineering informatior 


Co. 18 


discusses 


Pumps, Compressors 
130 Industrial Pumps—Powe: 


variable 
svstems, strainers, hand 
manul d by 
illustrated and 
Includes 

power 


driven capacity pumps 
proport 
pumps, and 
Blackmer Pump Co. are 
described in 8-pp Bulletin One 

guide for 
literature 


pumps 
loning 


others weture 


preliminary selection 
pumps, 


ivailable on ¢ 


131 
Include 


lists references to other 
ch produc t line 


Pump Selection Catalog 
din 12-pp, easy-to-use Circular 184, 
published by Dean Brothers Pumps Ine 
ire charts showing the recommended tem- 
ind pressure ranges for 10 classifi- 
cations of compan, "3 pumps from 350 
F to +1000 F, and up to 1000 psig. Illus- 
trations and specifications are included. 


perature 


132 Priming /Centrifugal Pump — 
Described in Bulletin 70215 is Ingersoll- 
Rand Co.'s Motorpump combining a vane- 
type priming pump with a conventional 
high-efficiency centrifugal pump. Includes 
sketches of pipe-pump-tank layouts, per- 
formance curves and dimensional data 


133 Screw Type Pumps — Rotary 
screw-type pumps for petroleum and proc- 
ess industries; power hydraulics; fuel, 
lubricating oil, and seal oil applications; 
and fire-resistant fluids are dis- 
illustrated in 42-pp Bulletin 
from De Laval Steam Tur- 


viscous 
( ussed and 
3200 available 
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Selection 
performance 
advantages are 


Dine Co 
tables of 
viscosity and 


134 Controlled Volume Pumps — 
Motor-driven controlled volume pumps 
with interchangeable packed or diaphr: gm 
liquid ends are illustrated and described in 
Milton Roy Co.’s 30-pp Bulletin 553-2 
Includes selection data guide, materials 
selection charts and capacity-pressure 
selection tables 


135 


guide, specifications, 
data, dimensions, 
included. 


Vertical Compressors —- Verti- 
eal air or gas compressors standardized 
for 125 psi in sizes 50 to 2000 hp are 
described by Bury Compressor Co. in 8-pp 
Bulletin V-100. Covers packaged com- 
pressors to 973 cfm for belt or direct drive 


136 Packaged Air Compressors — 
Illustrated and described in 6-pp Bulletin 
203 by Clark Bros. Co., Div. Dresser In- 
dustries, Inc., are air cooled packaged air 
compressors for industrial applications 
Longitudinal and transverse cross sections 
with callouts highlighting 
features are included, along wit! 
ind sper ifications 


c onstruction 
1 weights 


Boilers 


137 Water-Tube Boiler — Twelve- 
pp Bulletin 586 A describes the Modulatic, 
th compact, vertical water-tube boiler 
produced by Vapor Heating Corp. It is 
designed to generate clean, dry steam at 
the touch of a button. Discusses operating 
principle of the unit, automatic control, 
firing arrangements. Several installations 
are pictured, and dimensions and specifica- 
tions provided. 


138 Boiler Check List — This check 
list offered by Cleaver-Brooks Co. is de- 
signed to give tips on keeping a boiler clean 
and operating efficiently. Tells how to rate 
boiler and obtain better performance 


Water Management 


139 Water Processing — The chem- 
istry of coagulation applied to effective 
water treatment in municipal and indus- 
trial plants, practical approaches to prob- 
lems, and solutions are dise a in &-pp 
illustrated Bulletin A-1, by Naleo Chem- 
ical Co. Application of sodium aluminates; 
refined montmorillonites; cationic, anioni 
and non-ionic polymers; and “inline clarifi- 
( ation,” are described. 


140 External Regeneration — The 
practice of externally regenerating ion- 
exchange units in condensate scavenging 
systems is the subject of Graver Water 
Conditioning Co.’s 12-pp Technical Reprint 
T-182. Discusses advantages of internal 
condensate purification in high pressure 
central stations, and points out reliability 
and economy of such external regeneration. 


141 Testing Steam Purity — Bulle- 
tin 163 describes Barnstead Still & Steri- 
lizer Co.’s Bantam demineralizer with dis- 
posable resin cartridge for boiler plant 
operators to use ion-exchange resins in 
steam purity testing. The cartridge is of 
inert plastic and filled with cation resin 
in the regenerated state ready for use. 


Valves, Piping, Fittings 


143 Ductile Iron Valves — Twelve- 
pp Catalog 1 gives details on designs, 
weights and dimensions of iron valves and 


fittings available from Stockham Valves & 
Fittings. Includes comparison charts, engi- 
neering specifications and information on 
prices, terms and deliveries. Also deals 
with comparisons between ductile iron and 
other materials. 


144 Iron Body Valves — Detailed in- 
formation on iron body bronze mounted 
valves and accessories made by American 
Valve Mfg. Co. is presented in 16-pp Cata- 
log 60. Specification diagrams and dimen- 
sion tables are included on gate valves with 
screw ends, flanged ends and hub ends, and 
swing checks with screw and flanged ends. 


145 Ductile Iron Valves — Advan- 
tages of ductile iron valves are detailed by 
The Ohio Injector Co in 12-pp Form 1011. 
Illustrates and describes spread flange 
design and includes detailed engineering 
specifications and application data. 


146 Sliding Gate Valves — Kight- 
pp Catalog J170-1 contains complete engi- 
neering data on OPW-Jordan Corp.’s slid- 
ing gate and plate control valves. Gives 
applications, operating features and char- 
acteristics, materials of construction, pres- 
sure and temperature limitations, flow 
curves, sizing charts and specifications 


147 Lubricating, Servicing Valves 
tockwell Mfg. Co.’s Bulletin V-218 
Rev 2, 8-pp, describes proper method of 
lubrication for Rockwell-Nordstrom lubri- 
cated plug valves, correct adjustment of 
valves; repacking of Hypreseal valves, ete. 
It includes a chart of lubricants, and de- 
scribes lubricant dispensing equipment. 


148 Line Strainer Guide — Bulletin 
J-LS, of OPW-Jordan Corp., presents 
strainer facts needed by those who specify 
them. Shows steam and liquid strainers 
available in aluminum, stainless steel, cast 
iron, bronze and cast steel. Gives Ganbner 
tips for better performance, recommended 
meshes and engineering details including 
particle retention capability and charts 
showing ratios of screen open area to inside 
pipe area. 


149 Cast Couplings—Permanent 
cast couplings for cast iron or asbestos- 
cement pipe are illustrated”and described 
by Smith-Blair, Inc., in 12-pp bulletin, 
Form 216. Covers cast insulating couplings 
for electrolytic conditions, couplings for 
repairing broken and deflected pipe, and 
transition and reducing couplings, others. 





When ordering catalogs, allow 
time for us to relay your requests 
to the manufacturers — and for 
them to mail out copies. Remem- 
ber, manufacturers are often 
swamped with catalog requests. 











150 Band Clamps, Couplings — 
Catalog 803, 44 pp, contains product in- 
formation on band clamps, hose clamps, 
couplings, flanges and V-band joints for 
many applications. While offered especially 
for design engineers, this catalog of Mar- 
man Div., Aeroquip Corp., features prod- 
ucts also used in industrial replacement 
applications. Provides comprehensive di- 
mensional and operating data, as well as 
installation suggestions. 


151 Ball Joints — How to provide 
for movement and flexibility in metal 
piping with simple ball joints is detailed 
by Barco Mfg. Co. in eight-section Catalog 





BOILER WATER TECHNOLOGY... 


Simplified Diagram of a Complex Problem... 
And Some Suggestions for Getting Satisfactory Answers 
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n the system with the chemicals showr 


the effects of the impurities 
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All boiler water treatment is aimed at preventing 
pickup of impurities by water, removing the im- 
purities, or counteracting their effects. This sim- 
ple statement of the jobs water treatment has to 
do gives no hint of the millions of manhours and 
dollars spent in research, testing and field experi- 
ence — a great deal of it by Nalco — in efforts to 
reach these goals dependably and economically in 
all types and sizes of steam systems. 


Your water treatment program 

should fit your particular needs 
There are countless combinations of chemicals, 
equipment and methods for effectively treating 
boiler feedwater. Yet there is one combination 
that will prove to be the best for you. 

It is the responsibility of Nalco people to know 
and understand all the possible approaches to the 
prevention of corrosion, deposits, and carryover. 
But their greater responsibility is to couple this 
technical understanding with a practical under- 
standing of your particular needs. 

That is why the Nalco Representative you call 
in will, first of all, determine the quality of water 
your plant needs. Whether it is merely hardness 
reduction, or complete demineralization, chances 
are his technical ability will enable him to develop 
a number of ways to produce it. But, most im- 
portant — he has the practical understanding to 
know which of those methods is the most efficient 
and economical — the most practical method 
for you. 


A Nalco Program Based on Results 

A Nalco program of water treatment for your 
plant is based on all the elements which affect 
results: chemical, mechanical, and operating fac- 
tors. To do this, Nalco field personnel bring the 
full weight of unexcelled water treatment re- 
search and development, vast field experience, and 
specialized training and skills into use to recom- 
mend a program with one aim: the lowest overall 
cost consistent with best results. 

Once established, your water treatment program 
includes regular checks by your Nalco Represent- 
ative .. . Nalco believes that water treatment re- 
sponsibility is continuous — and the thousands of 
Nalco-treated plants, many of them Nalco cus- 
tomers without a break for thirty years and more, 
are ample evidence that this belief works well in 
practice. 

For prompt action on a Nalco program for your 
plant, call your Nalco Representative today or 
write: 


NALCO CHEMICAL COMPANY 
6234 West 66th Place ° Chicago 38, Illinois 
Subsidiaries in England, Italy, Mexico, Spair 

ind West Germany 

m Limited, Burlington, Ontario 


®... Serving Industry through 
Practical Applied Science 
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Why a remote 
reading gage 


@ Most boiler drums are high — direct 
gages are far from operating floor. 

@ Obstructions often make gages hard 
to see — necessitate special equip- 
ment or frequent climbing to 
inspect. 

@ Remote gage saves thousands of steps, 
hours of valuable time. Brings gage 
reading down to eye level at safe 
distance from boilers. 








Why Reliance 
EVE-HYE 


@ EYE-HYE assures perfect measurement, de- 
pendability and clear reading. 


@ All-hydrostatic principle — no mechanical 
parts — no adjustments on location. 


@ Reads in liquid, like a conventional gage, but 
easier, faster because of illuminated green 


indicating fluid. 


@ Oldest practical remote gage — 
over 13,000 in use — on land 


and sea. 


@ Economical special attachment 
actuates supplementary alarms, 
audible or visible, if desired. 


@ Available for either wall or panel mounting, 
new wide-visibility EYE-HYEs are made for 
any pressure range — up to 3000 psi. Also 
long window model for unusual liquid level 
variation — for tanks, heaters, etc. 

Write for catalog information on EYE-HYE 
for your boiler pressure. 


The Reliance Gauge Column Co., 5902 Carnegie Ave., Cleveland 3, Ohio 


Rehance 
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250. Illustrations of the five basic motion 
principles of ball joints serve to explain 
safe flexibility in piping subject to contrac- 
tion and expansion. 


152 Pipe Thawing — Data on fast, 
safe thawing of frozen water pipes with 
low voltage electricity is contained in 
Hobart Brothers Co.’s 8-pp Bulletin EW- 
243. Types of equipment and methods of 
thawing are covered and table showing 
amperes and time required included. 


Heating and 
Heat Exchanging 
153 Double Pipe Exchangers — In- 


stallation and maintenance of double pipe 
heat exchangers is described by Brown 
Fintube Co. in 8pp Bulletin 120. Cross- 
sections identify parts for easy assembly 
and tips on cleaning simplify maintenance. 


154 Steam Heating Coils — Appli- 
cation information on blast heating, dis- 
tributing tube heating and dual feed dis- 
tributing tube coils are detailed in this 
24-pp Catalog 1710 available from Sturte- 
vant Div., Westinghouse Electric Corp. It 
is complete with photos, drawings, con- 
struction details, selection, performance, 
piping diagrams, installation procedures, 
range of sizes and capacities of coils. 


Other Equipment 


155 Self-Cleaning Steam Con- 
densers — Reverse flow self-cleaning steam 
condensers of C. H. Wheeler Mfg. Co. are 
featured in 8-pp Catalog W-503. Explains 
the reverse flow princip 4 describes prob- 
lems of condenser pons dh and lists typ- 
ical installations. 


156 Glass-Protected Stacks — Fea- 
tures and advantages of glass-protected 
smokestacks are described in A. O. Smith 
Corp.’s &pp Bulletin SS-210. Includes com- 
parative maintenance figures, photos of 
typical installations, tables of weights, 
basic stack sections, protective glass coat- 
ing, operating temperature ranges, assem- 
bly and erection. 


157 Chemical Cleaning — Data 
Sheet 557 issued by Chas. Pfizer & Co., Inc., 
covers the subject of chemical cleaning 
with citric acid solutions. Advantages of 
ammoniated citric in chemical cleaning are 
fully detailed. 


158 mv Lamp Manual — This 28-pp 
technical booklet of Westinghouse Electric 
Corp. contains latest information on most 
— of mercury vapor lamps including 
ght output, life ratings and electrical and 
phy sical characteristics. Also describes 
amp construction, designations, color ren- 
dition and auxiliary equipment. It dis- 
closes increases in initial light output of 
many mercury lamps and contains a sec- 
tion on applications. Covered are industrial 
lighting, floodlighting, lighting of buildings. 


159 Mineral Wool Insulations — 
Spun mineral wool felts and bonded min- 
eral wool blankets are described by The 
Eagle-Picher Co. in these two bulletins. 
They discuss composition of the insula- 
tions, tell where to use them, stress effi- 
ciency, economy and other advant 8 of- 
fered. Information on sizes, densities in- 
cluded. The Eagle-Picher Co 


160 Improved Wire Rope — Bulle- 
tin 60100 describes 7-Flex, a new wire rope 
design consisting of seven rope strands 
helically laid around a core. The rope’s 





Now...new from Bailey 
...a foolproof” 


FLAME 
DETECTOR 


that rejects flames from other burners 


Flame detectors are sometimes “‘fooled’’ by glowing 
refractories or flames from burners adjacent to that 
under surveillance. This new Bailey Flame Detector 
responds only to the flame it surveys . . . assures positive 
monitoring of coal, gas, oil or combination fuel-fired 
furnaces. Absence or failure of flame is sensed and 
accurately signaled—or relayed to control auxiliaries— 
without use of external relays or amplifiers. 


Here are other distinctive features that make this 
new Bailey Flame Detector outstanding: 


Wide temperature range . . . is suitable for use in areas 


with ambient temperatures from -20 to +300° F. Flame 
sensing element withstands temperatures up to 600° F. 
Easy inspection ... quick disconnect, keyhole 
mounting simplifies checking of lens condition and 
detector alignment. 

Simple, solid-state circuitry . . . Bailey Flame Detector 
unit contains only 8 components. 

Weatherproof construction . . . design of Bailey unit 
makes it suitable for outdoor installation. 

Why not have your Bailey Engineer give you more 


information? Call the Bailey district office, or write us. 
Al47-1 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD * 


CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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write for 


your copy 
of this 
Bulletin! 


ftuio} . 
COmp ANy 


ELLIOTT ——_/ 
Boiler Tube Expanders 


for tubes 3/4 in. |.D. and up 


This 16-page bulletin describes general types of Elliott boiler 
tube expanders for fast, efficient tube rolling jobs. It also gives 
dimensions, prices and other descriptive data and shows various 
drum, header and short series mandrels which are used with 
Elliott boiler tube expanders. Drum mandrels are seen with 


Type M and Type K above. 


Accessories available to adapt Elliott boiler 
tube expanders to various tube rolling 
applications include universal joints and 
extension shafts, sockets, gear drives, etc. 
Anew heavy-duty, right-angle geardrive RIGHT-ANGLE 
utilizes roller bearings to minimize fric- GEAR DRIVED 


tion, cutting down power losses. Available in Ya, % and 1-in. sizes 


Write the Elliott Company, Lagonda Division, Spring- 
field, Ohio, today, for your copy of Bulletin Y-46. 


Ee ELLIOTT COMPANY 


OFFICE S. JEANNE TTE NNSYLVANIA 


Newark WN 
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flexibility, fatigue resistance and rugged- 
ness are explained and _ illustrated by 
Maewhyte Wire Rope Co. 


161 Industrial Bucket Elevators — 
engineering data on various types of 
bucket elevators and recommendations of 
belting best suited for elevating materials 
of different weight, abrasiveness, tempera- 
ture and other characteristics are given by 
Hewitt-Robins Inc. in 22-pp Bulletin 174. 
Selection procedures, statistical tables on 
steel elevator buckets, trouble-shooting 
chart included. 


162 Silencer Selection — This bul- 
letin of Silence, Inc., is a condensed design 
manual on methods for handling the prob- 
lem of noise generated by gas flow devices 
Acoustic criteria to be met are discussed, 
and acoustic and aerodynamic character- 
istics of the various types of Silentflow 
silencers are described. Design charts aid 
in selecting proper ty pe and size silencer. 


163 v- Type Engines — Details on 
C ‘ooper- Bessemer V-type four-cycle en- 
gines for driving generators, pumps and 
compressors under sustained high-horse- 
power operation are given in Bulletin LSV- 
77-2. Specifications and dimensional draw- 
ings are included. 


164 Hydraulic Products—These 
three recent catalog sections deal with 
wide range of hydraulic products of Sabes- 
rite Tube Co., their application and per- 
tinent design data. The 3l-pp tube and 
fitt'ng section covers tubing advantages, 
company’s fabrication facilities, typical ap- 
plications, specific product capabilities, 
tube forming procedure and design sug- 
gestions, standard tooling data. The hose 
section, 12 pp, provides material relating 
to adapter unions, general information 
on hose-to-tube assemblies, hose and 
thread specifications, suction line data. 
The 16 pp third section gives detailed data 
on hydraulic tube fittings (SAE 37-deg 
flare, JIC steel). Formrite Tube Co. 





Catalogs reviewed here are of- 
fered primarily for qualified 
power engineers. Manufacturers 
may withhold literature from per- 
sons who do not state their job 
title and company. Some manv- 
facturers also prefer not to send 
literature to those in foreign 
countries in which they have no 
sales representative. 











165 Protective Coatings — Corro- 
sion and deterioration problems are dis- 
cussed in Bulletin T-97-61, 8-pp, on Bitu- 
mastic coatings by Koppers Co., Inc. Tar 
Products Div. ft covers properties and 
specification data on nine products, and 
typical installations requiring corrosion 
protection with the recommended coating. 
The coatings are designed to meet specific 
problems — underground. corrosion, water 
exposure, corrosive atmospheres, chemical 
and mechanical destruction of steel, etc. 


166 Temperature Conversion 
Chart — This temperature conversion 
chart, issued by Rosemount Engineering 
Co., permits rapid, accurate conversion 
from any scale Kelvin, Rankin, Centi- 
grade or Fahrenheit to any other scale. 
tange is from absolute zero to 16,000 C. 
Chart is printed on both sides, punched 
for three-ring binder. 
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MODERN JOY WH-234 COMPRESSOR SUPPLIES 300LB. SOOT 
BLOWING AIR AT DETROIT EDISON'S RIVER ROUGE PLANT 


A Joy WH-234 Semi-radial Compressor was in- 
stalled at the River Rouge Plant to provide addi- 
tional 300 pound soot blowing air when a huge 
321,500 KW turbine-generator was added in 1957. 
The new unit gave the River Rouge Plant a total 
installed capacity of 841,500 KW, making it one of 
the largest power plants in the country. 

Joy’s modern semi-radial construction provides 
a compressor which is both rugged and compact. 
Floor space requirements are less than for any other 
type of compressor of comparable capacity, yet 


AIR MOVING ae FOR ALL INDUSTRY ea 


valves are easily accessible for inspection and main- 
tenance. Truncated piston design gives high com- 
pressor efficiency by reducing head clearance to a 
minimum—cutting re-expansion loss. Like all Joy 
compressors, the WH-234 features replaceable cyl- 
inder liners and crosshead guides, force-feed lubri- 
cation and rugged construction throughout for long, 
maintenance-free service life. 

Consult your Joy representative for complete de- 
tails on Joy high pressure compressors for soot 
blowing, or write for Bulletin 2554-56C. 


JOY 

















Joy Manufacturing Company 








_— Fes 
ve & YF 
& man A ie ot iS) Sp (G Oliver Building, Pittsburgh 22, Pa. 
ae! i= 17 Ao "| VV ‘ 
Reciprocating Single Stage Multi-Stage Axial ~ i and we Conedm Sey Mentasturing Company 
Compressors Centrifugal Centrifugal Compressors Blowers (Canada) Limited, Galt, Ontario 
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how to select the right metering pump for water treatment 


So: ENING, demineralizing, pH con- 
trol, oxygen scavenging . . . all of the 
treatments commonly applied to 
water place special demands on chem- 
ical feed systems. Chemicals must be 
metered to a high degree of accuracy, 
but many of them, particularly the 
strong acids and alkalies, are them- 
selves highly corrosive. Through the 
years, controlled volume pumps have 
proved the ideal metering technique 
in this field, combining accuracy, con- 
trollability, and corrosion resistance. 
But the question often arises, “Which 
controlled volume pump design is 
best for my water treatment needs?”’ 
Here are a few practical suggestions 
based on actual experience. 


Pump SELECTION GUIDE 
FoR USE THIS PUMP TYPE 


Coagulation 
alum MD 
silicate MD 


Demineralization 

\ Diaphragm 

) Mersemetric 
Diaphragm 


acid regeneration 


alkali regeneration 


Softening 
Diaphragm 
\ Diaphragm 


conc. sulfuric acid 4 . 
i Mersemetric 


conc. phosphoric acid 


lime slurries MD 
SMD 
/H20 


soda ash solution MD 


phosphates 


Oxygen Scavenging (Boiler Water) 
{MD 
}H20 
{MD 


hydrazine laiifenp 


sodium sulfite 


Calcium Precipitation (Boiler Water) 
{MD 
phosphates }H20 
Carbon Dioxide (Boiler Water) 
§MD 
/H20 
}MD 
/H20 


neutralizing amines 


filming amines 


pH Control (Boiler Water, 

Process Water, Cooling Towers) 

§ Diaphragm 
( Mersemetric 
re 


caustic soda 
sulfuric acid : 
Mersemetric 


Packed plunger pumps... 
MD, H20°, miniPump* 


The standard Milton Roy MD pump 
is usually the first choice for metering 
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Standard Milton Roy MD pumps meter ammonium hydroxide to maintain 
desired boiler feedwater pH at Ohio Power Company. Milton Roy miniPumps also 
feed minute amounts of hydrazine to remove residual oxygen from feedwater at 


this generating station. 


water treatment chemicals. Highly 
accurate, its capacity is readily varied 
manually or automatically in response 
to treatment demands. A wide vari- 
ety of materials of construction from 
cast iron to stainless steel withstand 
all mildly corrosive treatment chem- 
icals. Capacities to 2056 gph, pres- 
sures to 1000 psi. Bulletin 553-1. 

Non-corrosive chemicals can be 
metered economically with the H20 
pump if constant speed operation is 
satisfactory. Though it cannot be ad- 
justed in operation, this low cost 
pump is ideal for feed to packaged 
boilers. Capacities to 28 gph, pres- 
sures to 600 psi. Bulletin 558-3. 


When extremely small volumes of 
chemical, from 20 to 2940 milliliters 
per hour, must be metered to accu- 
racies of 1%, the Milton Roy mini- 
Pump is the right answer. That’s why 
this design is just about standard for 
metering hydrazine in oxygen scav- 
enging. Pressures to 1000 psi. Bulletin 


1257-2. 


Diaphragm liquid ends 


The best pump for highly corrosive 
or otherwise dangerous treatment 
chemicals is the diaphragm pump, 
with a stainless steel or plastic dia- 
phragm isolating the plunger from 
the treatment chemical. Positive air 
purging at each stroke eliminates any 
chance of air binding. And the dia- 
phragm liquid end is readily inter- 
changeable with the packed plunger 
liquid end of the standard MD pump, 
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permitting economical modernization 
in the event of a change in metering 
requirements. Capacities to 400 gph, 
pressures to 2700 psi. Bulletin 1157-2. 


Totally immersed liquid ends . . . 
Mersemetric® 


Many special metering problems are 
easily solved by Mersemetric con- 
trolled volume pumps with the liquid 
end submerged to a depth of up to 
fourteen feet. Chemicals can be me- 
tered directly from storage tanks with- 
out any need for tank connections 
below liquid level. Mersemetric pumps 
are widely used to feed sulfuric acid 
to cooling tower water and deaerator 
effluent, and sulfuric acid or caustic 
soda for demineralizer regeneration. 
Capacities to 218 gph, pressures to 
1200 psi. Bulletin 1153C. 


If precision pumping of boiler water 
treatment chemicals is one of your prob- 
lems, look again to Milton Roy’s 25 
years of experience for your most eco- 
nomical solution. Milton Roy Company, 
1300 East Mermaid Lane, Philadel- 
phia 18, Pennsylvania. 


Controlled Volume Pumps « Quantichem Analyzers 
Chemical Feed Systems « pH Instruments 























A section of POWER ENGINEERING covering current and forthcoming 
developments in the field of Nuclear Power throughout the world 


ANDREW W. KRAMER 
Editor 





UNTERMYER’S NEUTRON TELESCOPE 


CONTENTS 
, ONE OF THE MANY interesting papers presented at the American 
Untermyer's Neviren Veleseape Nuclear Society meeting in San Francisco in December was one by 
sae ain te ae Goa machen Samuel Untermyer describing a neutron telescope. This is a simple 
development of the radio telescope. Now comes device for measuring the steam output of a boiling-water reactor from a 
Sam Untermyer of General Electric with his neu- point external to the reactor itself. A number of these devices have 
tron telescope, a device for measuring the steam already been installed on the Dresden Nuclear Reactor. 
yo cht ania a a eS Strange as it may seem, a monitor external to the reactor can measure 
et small differences in the steam output of various boiling reactor fuel 
Damage to, and Repair of the HRE-2 Core Tank... 34 channels. Untermyer's neutron telescope does this by determining the 
An account of an extremely difficult repair job, attenuation of a narrow fast neutron beam passing from the reactor 
one that had to be done by remotely manipulated core through the steam-water mixture above the core. 
—_ 000 fhe. SenENES ee ceETEEn SS cates The device was first tried out on VBWR, the Vallecitos Boiling- Water 
. { Reactor of the General Electric Co. In the experimental setup, a Hornyak 
Plan for Maintenance of Insulation on Containment button detector was arranged to view neutrons collimated in passing 
Structures through a hole in the steel radiation shield above the top of the reactor 
By H. H. Norden pressure vessel. The detector was set to discard low energy scattered 
This is the first part of a two-part discussion of a neutrons, so that the device saw primarily unscattered fast neutrons. In 
reclame — cr teon da this test, the telescope focused on an area about 5 in. in radius when 
This first port indicates the method of attack. A looking through the steel vessel from a distance of 22 feet. 
second article will present details of its practical If P is the power density at the point where the neutron beam origi- 
application nated, a the exit steam void fraction, \ the attenuation distance in the 
non-boiling coolant, and T the top reflector thickness, then, according to 
Untermyer, the counting rate of the detector is proportional to 


First Scottish Nuclear Power Station Takes Shape aT 

By F. C. Livingstone Pe — 

Hunterston Nuclear Generating Station at Hun- r 

terston, Scotland, has virtually been completed Since in practical cases the exponential term dominates, steam voids 

en Sele ae Se above the core are roughly proportional to the logarithm of the detector 

4 output, so the detectors are very sensitive to small changes in reactor 
New Nuclear Literature conditions. 

The author presented calibration curves which were obtained by 
operating the reactor with various water depths without boiling. Using 
these curves it was possible to determine the power output of the reactor 
from the counting rate of the neutron detector above the reactor with a 
considerable degree of accuracy. 
€ The simplicity of this device, and the ease with which it may be 

mounted completely external to the reactor should make this instrument 
a useful adjunct to all boiling-water reactor systems. As mentioned pre- 
viously, they have already proved useful at the Dresden Station. 


Chin DO Heiss 


G-E and N.Y. Utilities to Build Superheat Reactor. . . . 
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Damage to, and Repair of 
The HRE-2 Core Tank 


| RE-2 is the AEC’s designation 

for the second homogeneous 
reactor experiment at the Oak Ridge 
National Laboratory. Like its prede- 
cessor HRE-1, it is designed to test 
the economic feasibility, and work 
out the problems of power generation 
within a reactor in which the fuel is 
dissolved in a liquid moderator which 
is circulated as a coolant. HRE-1, 
which embodied a concept proposed 
by the Oak Ridge National Labora- 
tory, was dismantled in 1954 after 
operating successfully for two years 
at the laboratory. HRE-2 was com- 
pleted in May 1956. It uses for fuel a 
dilute solution in heavy water of 
uranyl sulfate, highly enriched in 
uranium 235. 

One important advantage of this 
type of reactor is that the design is 
mechanically simple, and it has a 
high degree of nuclear stability, 
which makes for safety. Stability of 
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Here is an account of an extremely difficult repair job, one that 
had to be done by remotely manipulated special tools and in the 
presence of radiation in excess of 100,000 r/hr 


fuel elements over long periods is not 
a problem, as in reactors using solid 
fuel rods. The possibility of continu- 
ous removal of fission products, many 
of which act as neutron absorbers, 
makes this type of reactor attractive 
as a breeder operating on the thorium- 
uranium 233 cycle. 

The problem of fuel element sta- 
bility, however, has been solved at 
the expense of difficulty in containing 
the highly radioactive and corrosive 
solution in a high pressure plumbing 
system. During two years of opera- 
tion, between January 1958 and 
February 1960, there were several 
instances of overheating and severe 
local corrosion, melting, or burning 
of materials in the core of HRE-2, 
and two holes developed in the 
Zirealoy-2 core tank, the latest in 
January 1960. The perforated-plate 
flow diffusers were drastically at- 
tacked, as were corrosion specimens 


BLANKET 
CORROSION 
SPECIMEN 








DIFFUSER 
‘ PLATES 


Fig. 1. Diagram of HRE-2 Reactor Vessel 
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and a titanium holder, which were in 
the core during one run. The diffuser 
screens are !,-in. Zircaloy-2 plates 
pierced with *¢-in. holes on a !%-in. 
triangular pitch. 

These incidents occurred while the 
reactor was being operated with some 
uranium separated from the circu- 
lating fuel solution and with at least 
a part of the separated material in 
the core. Overheating from fissioning 
in deposits on the metal surfaces 
caused the drastic corrosion and 
burnout. There is evidence that such 
difficulties can be overcome by 
changes in the hydrodynamic design 
of the core and adjustment of the 
composition of the fuel. 

From the safety standpoint, ex- 
perience with the HRE-2 assembly 
has (1) emphasized the importance 
of the relation between core design 
and properties of the fuel in fluid-fuel 
reactors, (2) confirmed that Zircaloy- 
water and titanium-water reactions 
involving massive pieces of metal are 
not normally self-sustaining, (3) pro- 
vided further demonstration of the 
effectiveness of the negative tempera- 
ture coefficient in controlling nuclear 
excursions in aqueous homogeneous 
reactors, and (4) emphasized the 
importance of knowledge of the dis- 
tribution of fissionable material and 
careful control of inventory in fluid- 
fuel reactors. 


Reactor Details 

The HRE-2 is a two region circu- 
lating-fuel reactor designed to oper- 
ate at 5 Mw/(t) at temperatures up 
to 300 C and pressures up to 2000 
psia. The reactor vessel assembly, 
including corrosion specimens in the 
core, is shown schematically in Fig. 1. 
A heavy-water solution of urany! 
sulfate is recirculated upward through 
the core at the rate of about 450 
gpm. The design fuel solution com- 
position is 0.04 M UO,.SO,, 0.02 M 
CuSO,, and 0.025 M H.SO,. The 
copper catalyzes the recombination 
of radiolytic gas, and excess acid 
increases the stability of the fuel 
against separation of uranium by 
hydrolytic processes. Initially the 
blanket contained only heavy water, 
which was recirculated at a rate of 
about 250 gpm. The first hole! per- 
mitted communication between the 
core and the blanket, and the reactor 
therefore was operated most of the 
time with uranium in both core and 
blanket regions. 





The first hole occurred during run 
14 on April 4, 1958, about 30 min 
after the power had been raised to 
the nominal design level for the first 
time.” The actual heat-balance power 
level was 6.4 Mw. The reactor had 
been operated for a total of 989 
hr, 257 critical, and approximately 
400 Mw-hr since the first critical 
experiment.’ The initial indication of 
the incident was a decrease in the 
fuel level in the fuel circulating- 
system pressurizer. This was followed 
by changes in the letdown-valve 
position, storage-tank weight, and 
other indications that there was 
transfer of fluid from the core to the 
blanket system. Analyses of samples 
of blanket fluid confirmed the trans- 
fer. The only obvious change in the 
nuclear behavior of the reactor was 
a gradual increase in the amount of 
power generated in the blanket, and 
therefore the power level was lowered 
by the operator. 


Locating the Trouble 

The reactor was subsequently shut 
down in the normal manner by grad- 
ually diluting the fuel and the cooling 
system. Evidence that the hole was 
in the core tank at the junction be- 
tween the 30° and 90° conical sec- 
tions, as shown in the diagram, was 
obtained in a few days, but it was in 
a region where it could not be viewed 
with the simple periscopes available 
at the time. It was suspected that the 
weld at the junction between conical 
sections had cracked. 

Although the reactor was still 
operable and was operated with fuel 
solution in both regions, it became 
necessary to determine the cause of 
the failure, to alter the operation so 
that further failures would not occur, 
and to repair the damage. Flow tests 
and calculations indicated that better 
flow conditions would be obtained at 
the core wall if the diffuser screens in 
the conical entry were removed and 
the flow reversed to travel from top 
to bottom. 

Access to the vessel, as shown in 
the diagram, is through a 2-in. di- 
ameter pipe on the vertical axis and 
7 ft above the equator of the vessel. 
The closest approach is 17 ft above 
the vessel equator atop the 6-ft thick 
concrete shield plugs. The radiation 
within the core vessel after it was 
emptied was in excess of 100,000 
r/hr. The pieces of the diffuser 
screens that were removed read 120 
r hr, and even the simplest tools 
used in the core read 10 r hr upon 
removal. The hole was determined 
to be at the intersection of the 30 
and 90° cones, at the level of the 5th 
diffuser, and to be, by optical meas- 
urement, about 1.0 by 1.25 in. 

Before run 15, procedures were de- 
veloped for operating the reactor 
with the concentration of uranium 
in the blanket only about one third 
that in the core,> making it possible 
to generate between 40 and 60 per 
cent of the heat in the core. In run 16 
the power level was raised gradually 
to the 5-Mw level, and operation was 


Fig. 2. This photograph shows the second hole and the end of a probing tool 


continued at this power for several 
days before the reactor was shut 
down for inspection and installation 
of corrosion specimens in the core. 
Brief surges or ‘‘pips’’ in power were 
observed during run 16, and there 
was one pip in which the power 
increased from 3.8 to 5.6 Mw. The 
disturbances caused no significant 
upset in the reactor temperature or 
pressure. Although tests were run in 
an attempt to characterize the dis- 
turbances, no conclusions were 
reached as to their cause. The total 
operating time at the end of run 16 
was 2049 hr, 941 hr critical, and 2055 
Mw-hr. 

Following further unsuccessful at- 
tempts to view the hole, corrosion 
specimens were installed in the core, 
and run 17 was made. Much of the 
power operation was at a level of 
approximately 3.5 Mw. Power pips 
occurred much more frequently than 
in run 16, and in one pip the power 
increased rapidly from 3.5 to 25 Mw 
as a result of the introduction of an 
approximately 2.1 per cent change in 
reactivity in 10 seconds. The result- 
ing pressure surge was about 200 psi. 
A pressure rise of 1000 psi, which 
would accompany the introduction 
of a 10 per cent change in reactivity 
in about 3 seconds, is the maximum 
considered to be permissible during 
experiments with the reactor, and a 
pressure rise to 3900 psi is considered 
to be dangerous. 

Two of the three thermocouples 
installed in the corrosion specimen 
holder, one near the bottom and the 


other near the center, indicated rapid 
changes from the normal tempera- 
ture to a temperature in excess of 
1000 C at times not associated with 
power pips, and then they failed. 
Tests made at the time suggested 
that the abnormal behavior was due 
to sheath failure. The third thermo- 
couple, which was near the core 
outlet, indicated normal tempera- 
tures throughout the run. 

Correlation of analyses of samples 
of fuel solution showed that uranium 
separated from the fuel solution as 
the power increased and that the 
amount separated was approximately 
proportional to the power level, at 
least in the range of 1 to 3 Mw. The 
maximum power-dependent loss of 
uranium was about 1.5 kg. Compari- 
son of the inventory based on analy- 
sis of the fuel and the inventory based 
on a relation between fuel concen- 
tration and critical temperature 
indicated that at least a part of the 
separated uranium was in the core 
and was effective in promoting the 
nuclear reaction. Run 17 was termi- 
nated after about six weeks for 
inspection of the core. 

Inspection showed that the speci- 
mens in the core had become loose 
from the holder and had fallen on the 
screens. The ends of the specimens 
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were at least partially destroyed. 
Attachments to the holder were de- 
stroyed, and there were two holes in 
the webbing of the titanium holder. 
The two thermocouples that failed 
had disappeared up to the level of 
the third thermocouple. The third 
thermocouple was intact, and speci- 
mens in the outlet pipe were intact. 
Many ligaments were missing from 
the diffuser plates, and it was dis- 
covered later that four of the top five 
screens had become detached from 
the wall. 

The hole was seen for the first time 
from outside the core by means of a 
special arrangement of periscope and 
mirrors and, from inside the core, 
after a 2-in. diameter hole was cut 
through the diffuser plates. The hole 
was approximately 1 in. in diameter 
and gives the impression of having 
been formed by melting of the Zir- 
caloy wall, which was 3¢ in. thick at 
that point. Metallographic examina- 
tions of parts of the specimens and 
specimen holder and of a small region 
of a section removed from the upper 
screen indicated that the metzl in 
areas of severe damage had been 
heated to a very high temperature, 
presumably to the melting point. 
The heat-affected zones were so 
small and the metallographic struc- 
tures were of such a nature that the 
heating and cooling must have oc- 
curred in very short times. Presum- 
ably the reactions ceased when the 
driving heat sources were removed as 
the metal disintegrated. 

Several other runs were made, 
largely to investigate the effect of 
variables on power level at which an 
instability was first detectable. The 
power level for inception of insta- 
bility was found to increase with 
decreasing pressure and with increas- 
ing activity of the fuel. The reactor 
operated in a stable manner at 5 Mw 
and 260 C if the pressure was kept 
below 1250 psia. 

During the experiments the re- 
actor was operated continuously at 
various power levels for periods of 
2 to 3% —— The second hole, 
measuring in. long and %& in. 
across, and x‘ & end of a probing 
tool are shown in Fig. 2. Until the 
brittle edges were chipped away by 
the probing tool, the hole was smaller 
and irregular. This observation led 
to the possible, but less likely, con- 
clusion that the second hole was 
caused by corrosion rather than by 
burnout. The only indication of the 
incident was a gradual decrease in 
the average nuclear temperature and 
an increase in the fraction of power 
produced in the blanket as the mix- 
ing increased. The increased mixing 
made it necessary to operate with 
about equal concentrations of fuel in 
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core and blanket, with most of the 
power produced in the blanket. 

In January 1959, a program was 
initiated to design tools and pro- 
cedures to remotely cut the diffuser 
screens loose from the core wall, to 
remove them from the core vessel 
and to remotely close the hole 
through the vessel wall. A saw was 
devised which could be inserted 
through a 2-in. pipe and then un- 
folded to saw on a 7 in. radius to cut 
a screen loose from the vessel. A 
miniature underwater Heliarc cutting 
torch and a manipulator for it were 
developed. The manipulator can be 
inserted into the vessel where it will 
pick up a screen, position it, and cut 
it into 1.5-in. wide strips. Techniques 
were developed for removing the 
strips from the vessel and placing 
them in a suitable carrier for later 
transport to a hot cell for metallo- 
graphic examination. 

A tool was built to remotely take 
a plastic impression of the hole and 
of the core around it. From this im- 
pression a tight-fitting cover plate 
was made and provided with a crush- 
able gasket of thin wall gold tubing. 
The cover plate was placed in posi- 
tion and retained by a toggle bolt 
and the torque on the bolt adjusted 
to a predetermined load by a manipu- 
lator working from within the vessel. 
Various viewing devices and lights 
capable of extended use in intense 
radiation fields were built and tested. 
All the repair devices were tested and 
the techniques for their use perfected 
in a dimensionally accurate mockup 
of the reactor. The modification and 
repair work was begun February 27, 
1960. By August 1960, the last re- 
mote tool was removed from the 
reactor. Throughout the work there 
was not a single case of overexposure 
of personnel to radiation. 


Reasons for Failure 

The HRE-2 experience has led to 
the conclusion that difficulties were 
encountered because of a combina- 
tion of factors related to the chemical 
stability of the fuel and the hydro- 
dynamic design of the core. Uranium 
can separate from urany] sulfate fuel 
solutions in several known ways. 
Solubility of the fuel constituents de- 
creases with increasing temperature, 
and UO;-D,0, UO; + UOSO,, and 
CuO-3U0; can precipitate, or a 
heavy liquid phase that is rich in 
uranyl sulfate and copper sulfate can 
separate from solution if the tem- 
perature gets sufficiently above the 
design operating temperature. Ur- 
anium is sorbed by corrosion-product 
oxides of zirconium and iron, and 
there is some indication that the 
temperature coefficient of sorption is 
positive. Fuel constituents can 
concentrated by boiling on the metal 
surfaces. 

Normally the concentration would 
be small, but severalfold increases in 
concentration might be obtained 
under unfavorable geometric and low 
flow conditions. Such concentrated 


fuel is much more corrosive to Zir- 
caloy-2 than the normal fuel, and the 
corrosion products have been found 
to contain 10 to 40 per cent bound 
uranium in some experiments. The 
two-liquid-phase temperature of the 
fuel solution decreases with increas- 
ing concentration, passes through a 
minimum, and then rises again. This 
minimum two-liquid-phase tempera- 
ture was below the boiling tem- 
perature of the fuel at the operating 
pressure during much of the opera- 


tion. 

In the HRE-2 the flow is suffi- 
ciently low so that fuel in contact 
with some surfaces in a clean reactor 
might reach the boiling point. This 
condition is greatly aggravated when 
corrosion products solids are present. 
Upward flow with low velocity tends 
to cause solids to accumulate on 
surfaces below the equator of the 
core, and thus to further retard the 
flow, increase the heating, and pro- 
mote conditions that lead to fuel 
instability. Deposits that contain 40 
mg of uranium per square centimeter 
should produce heat at burnout 
rates. The fact that the flow condi- 
tions in HRE-2 were unfavorable in 
the presence of solids was demon- 
strated in mockup tests and was at 
least partially confirmed by exam- 
ination of the reactor core. 

Damage to materials in the HRE-2 
core is of considerably less impor- 
tance than the demonstration that 
there are ways in which uranium can 
separate from the fuel and deposit in 
the reactor system. The large nega- 
tive temperature coefficient was 
shown to be effective in limiting the 
effects of shifting of this material in 
the reactor to pressure surges which 
were of little consequence. The 
amount of reactivity that can be con- 
trolled by the negative temperature 
coefficient is limited, however; and 
the ratio of uranium in the circulating 
system to uranium in the core of a 
large circulating-fuel power breeder 
reactor can be between 2 and 4. A 
major consideration in the design of 
a large plant, therefore, will be 
control of the inventory so that 
separation of fissionable material 
under abnormal conditions can be 
recognized and remedial measures 
can be taken before the amount of 
reactivity associated with the sepa- 
rated uranium is greater than that 
which can be controlled easily by the 
negative temperature coefficient. 
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Plan for Maintenance of Insulation 
On Containment Structures 


This is the first of a two-part discussion of a plan for the mainte- 

nance and repair of the insulation on nuclear plant containment 

structures. This first part indicates the method of attack. A second 
article will present details of its practical application 


By H. H. NORDEN 


General Electric Knolls Atomic Power Laboratory 


N THE PRESENT stage of atomic 

power development, and probably 
for some time to come, it is considered 
desirable to house the nuclear reactor 
in a separate containment building, 
designed to contain the radioactive 
material that might be released in the 
event of an accident to the reactor 
system. These containment struc- 
tures are essentially pressure vessels 
of enormous volume, designed around 
the basic gas laws of physics, and are 
generally shaped as spheres or as 
cylinders with spherical or elliptical 
heads. The outside surface, exposed 
to the elements, is coated with in- 
sulating material, which deteriorates 
in time. Because of the area involved, 
replacement of the insulation is ex- 
pensive. It is the purpose of this 
discussion to outline a sampling plan, 
with variations, to determine the 
condition of the insulation and then 
propose a method of determining the 
economic break-even point for the 
replacement of all or part of the 
covering. 


Background 


As already mentioned, these con- 
tainment buildings are shaped as 
spheres or as cylinders with spherical 
or elliptical heads. Most well known 
of the spherical structures in this 
country are the following: 

1. Atomic Energy Commission 
Test Facility for Prototype Testing 
of Naval Propulsion Plants, operated 
by the General Electric Company 
at West Milton, New York. Sphere 
diameter is 225 ft. 

2. Commonwealth Edison Com- 
pany Boiling-Water Reactor (Dres- 
den Plant) to supply the City of 
Chicago, located at Morris, Illinois. 
Sphere diameter is 190 ft. 

3. Consolidated Edison Company 
of New York Pressurized-Water 
Reactor (Indian Point) to supply the 
City of New York, located at Indian 
Point on the Hudson River. Sphere 


diameter is 160 ft. The sphere will be 
covered by a cylindrical weather shell 
with an elliptical upper head and 
open bottom. The outer shell is not 
designed as a pressure vessel, but will 
be affected by the insulation problem. 

4. Yankee Atomic Electric Com- 
pany Pressurized-Water Reactor to 
supply the City of Boston, located at 
Rowe, Massachusetts. Sphere diame- 
ter is 125 ft. 

Structures shaped as cylinders are 
built with the cylindrical axis oriented 
vertically. The top head is a hemi- 
sphere, with a radius equal to the 
radius of the cylinder. The bottom 
head, which is generally below ground 
level, is usually an ellipsoid whose 
major axis equals the diameter of the 
cylinder, with the minor axis half of 
the major axis. Most well-known of 
the cylindrical structures in this 
country are the following: 

1. Experimental Boiling-Water 
Reactor (EBWR), operated by the 
University of Chicago at the Argonne 
National Laboratories. Diameter 80 
ft, over-all height 119 ft. 

2. Detroit Edison Company Fast 
Breeder Reactor to supply the City 
of Detroit, located at Lagoona Beach, 
Michigan. Diameter 72 ft, over-all 
height 120 ft. 

3. General Electric Company Ex- 
perimental Boiling-Water Reactor 
located at Vallecitos, near San Fran- 
cisco, California. Diameter 48 ft, 
over-all height 100 ft. 

4. Army Packaged Power Reactor 
(APPR), designed by the Army and 
built in quantity by Alco Products 
Incorporated. A _ pressurized-water 
reactor designed to be carried to 
Arctic and other sites by air, and 
erected ready for operation in six 
months. Diameter 32 ft, over-all 
height 60 ft. 

The largest of these structures, the 
Atomic Energy Commission sphere 
at West Milton, New York, will be 
used as an example since the method 


of insulation attachment is known 
to the writer in some detail, however 
the problem is similarly handled on 
most of these structures. The subject 
is a sphere 225 ft in diameter, of 
which 38 ft are below ground level. 
Set in a concrete “‘ bowl”’ with a larger 
radius, the sphere is supported on 
its hemisphere by 26 columns 74 ft 
long. 

The space between the sphere and 
the concrete “‘bowl”’ is filled with 
lean concrete, and the underground 
portion of the sphere is coated with a 
special paint to permit slippage or 
movement of the sphere shell. Sand is 
used in place of concrete near the 
ground line to avoid a sharp edge 
against the steel, and to handle sur- 
face water seepage. Concurrently the 
inside of the sphere is filled to ground 
level with crushed limestone rock 
which is compacted to maximum 
density, and covered with a layer of 
concrete. 

All of these structures are built of 
special steel plate from % in. to one 
inch thick, prefabricated to the 
proper radius. At the site these plates 
are welded together with. full- 
penetration welds. On the subject 
sphere 26,000 continuous feet of 
joints were welded. All welds are 
radiographed completely to insure 
their soundness, with repairs made as 
indicated by the radiographs. 

After all steel work is finished, the 
exterior is first given a coating of zinc 
chromate to inhibit rusting. Next a 
coating of water-proofing mastic is 
applied. Into this mastic are placed 9 
in. by 18 in. foam glass blocks two 
inches thick. Each block is held in 
position by two Speedclips slipped 
over Nelson studs welded to the 
steel shell. The Speedclips are coun- 
tersunk into the surface of the blocks. 
Over the blocks is applied a tack coat 
of waterproofing into which is im- 
bedded 15-mesh open-woven fibre- 
glass. 
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Finally, another coating of water- 
proofing is applied. On a sphere 225 
ft in diameter, with 38 feet buried in 
the ground, a net area of 132,115 
square ft of insulation (314 acres) is 
exposed to the elements. The dete- 
rioration of this insulation, with re- 
sulting heat losses, varies as a func- 
tion of the quality of material used, 
ferocity of the elements at the site, 
etc. Experience varies widely, with 
from two to fourteen years reported 
on some of these structures before 
the need for repair or replacement is 
indicated. 

Because of the diverse experience 
on need for repair, and because of the 
relative inaccessibility of much of the 
area of these structures for close 
inspection, a sampling technique is 
called for to establish the condition 
of the insulation at any given time. 
Such a sampling technique will now 
be proposed. 


Sampling Surface Condition 

As in any sampling plan, certain 
preliminary steps are necessary. 

A. Size and Condition of 
Population. 

It has already been established 
that the exposed surface of the sub- 
ject sphere is 132,115 square feet. 
Because of the location of the sphere, 
it is felt that the entire area is sub- 
jected to approximately equal weather 
conditions. 

Of some significance, however, is 
the effect of snow and rain on the 
crown area, and the crown should 
probably be chosen as a separate 
zone or stratum for evaluation. Other 
strata might consist of the balance of 
the upper hemisphere as one zone, 
and the visible portion of the lower 
hemisphere as another. Ultimately, 
however, stratification should be 
aimed at maximizing homogeneity of 
heat loss in each stratum. 

It should also not be forgotten that 
in many geographic locations the 
exposure to particular elements (rain, 
snow, sun, wind) may cause the in- 
sulation to deteriorate at widely dif- 
fering rates on different sectors of the 
surface. An objective analysis of this 
factor should be made. As a rule of 
thumb, however, any area less than 
one-third of the total should not be 
considered as acceptable once it has 
been established that the balance of 
the area is to be resurfaced, since 
such a move would not be economic 
when considering the relative “fixed 
costs”’ in setting up scaffolding, ete, 
during a resurfacing project. 

B. Accuracy of Analysis Required. 

Samples of about one square foot 
of area should be taken. Because of 
the relative economy of taking sam- 
ples, especia!ly when compared to the 
large cost of resurfacing, it is defi- 
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nitely recommended that sufficient 
samples be taken to establish reason- 
able 99 per cent confidence limits 
3 ¢) for the total heat loss. The 
largest single factor affecting sample 
size is the degree of homogeneity of 
the heat loss in the zone being sam- 
pled. 

As the homogeneity of the popula- 
tion of one zone increases, the sample 
size decreases until, in the ultimate, 
if the entire population of the zone is 
identical, then a single sample suf- 
fices. If the total surface can be 
successfully zoned into relatively 
homogeneous areas, and if the degree 
of homogeneity can be fairly ac- 
curately measured, then the sample 
size in any stratum can be calculated 
according to Cochran.' 

Mh 0€ Nh Sh (1) 


where n,, is sample size, N,, is popula- 
tion size, and §S,, is the deviation, all 
in the ,, stratum or zone. In this pro- 
portionality, the value of the stand- 
ard deviation, S,, will have to be 
estimated to give optimum allocation 
n,. Fortunately, however, an error in 
the estimate of the standard devia- 
tion affects only the optimality prop- 
erty of the sampling but will not bias 
the result in any case. 

The length of confidence interval 
for the mean heat loss per unit area 
will diminish as the total sample, 
n : n,, goes up. How large we take 


i ! 
n will depend upon how short we 
hope to get the confidence interval 
since 


. Ef. Sh? 
st) = — | S No (N —— 2 
V (yst) wa | 3 lh (Nb va) | (2) 


and, since the confidence interval is 
just a multiple of the square root of 
’ (¥4), we can get the value of n 
and hence the value of n by requiring 
the variance of the mean heat loss, 
V ( Yu), to be as small as we want. 
Substituting the optimum, n,, equa- 
tion (2) becomes 

1 § (Nb Sh?) 


V (ys) = 5) 


> Nh Sn? (3) 
which can be solved at once for n. 
Then from equation (1) we can de- 
termine n,,. 

It should be remembered that the 
calculated mean heat loss per unit 
area, ¥;, must be weighted by the 
total area, N;, to arrive at total heat 
loss; i.e.: 


N yst Niyi (4) 
1 


In the event, however, that such 
an estimate of variance cannot be 
made accurately, because of inacces- 
sibility for close observation of the 
surface or for other reasons, the two- 
sample method by Stein? can be 


1Cochran, W. G 


Sampling Technijue 
Wiley and Sons, Ine 3 


1953; pp 65-90 


? Stein, Chas.; ‘A Two-Sample Test for a Linear 
Hypothesis Whose Power is Independent of the 
Variance”; The Annals of Mathematical Statistics; 
September, 1945, pp 243-259 


recommended. Here the author rec- 
ommends the taking of a preliminary 
sample, from which the true strata 
variances of the population can be 
estimated; an accurate calculation of 
sample size required to yield a confi- 
dence interval, of arbitrarily chosen 
length, for the true heat loss per unit 
area can then be made. A second 
sample would be taken. It should be 
noted that the taking of two samples 
need not but frequently will result in 
a larger total number of observations 
than if only one sample were taken 
by the Cochran method; the advan- 
tage of the two stage procedure is 
that a prescribed length of confidence 
interval can be achieved. 

This, then, indicates the method of 
attack and the proposed statistical 
sampling plan to be used in the eco- 
nomic repair or replacement of ex- 
terior insulation on reactor contain- 
ment structures. A subsequent article 
will present the details of the sampling 
technique and its cost, and outline an 
economic break-even analysis to 
arrive at an optimum replacement 
evaluation. 


G-E and N.Y. Utilities 
To Build Superheat Reactor 


THE General Electric Co in con- 
junction with seven New York State 
utilities are planning to build an $8- 
million superheat developmental re- 
actor to help extend the technology 
of nuclear superheat for eventual 
application to large-scale nuclear 
power plants. 

The new reactor will be designed, 
built, and owned by the G-E Atomic 
Power Equipment Department 
(APED) at its Vallecitos Atomic 
Laboratory. The seven New York 
State utilities have formed a non- 
profit corporation known as the Em- 
pire State Atomic Development As- 
sociates, Inc (ESADA), which will 
participate in the superheat develop- 
ment program by providing $5,750,- 
000 toward design and construction 
of the reactor. Members of the 
ESADA group are Central Hudson 
Gas & Electric Corp, Consolidated 
Edison Co of N.Y., Long Island 
Lighting Co, New York State Elec- 
tric & Gas Corp, Niagara Mohawk 
Power Corp, Orange & Rockland 
Utilities, and Rochester Gas & Elec- 
tric Corp. The ESADA group is par- 
ticipating in the program as part of 
its over-all plan for ultimate develop- 
ment, design, and construction of a 
large 300,000- to 500,000-kw nuclear- 
electric generating station. 

The new reactor, rated at 15,000 
thermal kilowatts, will be built along- 
side the Vallecitos Boiling-Water 
Reactor, where earlier basic test pro- 
grams demonstrated the feasibility of 
nuclear superheat. The superheat 
reactor will be used to raise the tem- 
perature of steam produced in VBWR 
to levels achieved in conventional 
modern generating stations. 





First Scottish Nuclear Power Station Takes Shape 


TINHE MAJOR PART of the civil 

engineering work on the two reac- 
tor structures and turbine hall for the 
$115 million nuclear power generating 
station at Hunterston, Scotland, is 
now nearing completion. 

The station, which will be the first 
to generate power for public use in 
Scotland (Dounreay, on the north 
coast of Scotland, is purely an experi- 
mental station for the Atomic Energy 
Authority), is located on the coast of 
Ayrshire about 35 miles southwest of 
Glasgow. 

The first reactor is scheduled to be 
on load for the winter 1962-63 and 
the second for the fall of 1963. The 
station will be operated by the South 
of Scotland Electricity Board. 

Each of the reactors is about 180 ft 
high. The last sections of the concrete 
biological shield of the first have been 
lifted into place and the assembly of 
the 3-in. thick, 70-ft diameter pres- 
sure vessel is complete. A start has 
been made on the erection of the 
structure to house the service ma- 
chinery. 

Civil engineering operations on the 


Fig. 1. (Right). A view of the plinths of 

the steam-raising units of Reactor B at 

the Hunterston nuclear generating sta- 

tion. Two of the concrete beams that 

will form part of the soffit of the roof 

biological shield are shown ready for 
lifting into place 


Fig. 2. (Below). An aerial view of 

Hunterston Nuclear Generating Station. 

At the center right is the 300-ton 
Goliath crane 
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exterior of the 680-ft long turbine hall 
have been completed; the six turbine- 
generator foundation blocks are in 
position, three of the six condensers 
are installed, and delivery of the gen- 
erator sets themselves has now 
started. 

Three 1000-kw emergency diesel 
generators have been erected in the 
basement of the turbine hall, for use 
to supply the power station’s essen- 
tial auxiliary plant should there be a 


failure of the incoming power supply. 

It is now stated that the cost of the 
station may be $15 to $30 million 
more than the original estimate of 
$115 million. This increase will be 
partly due to the new technical ad- 
vances, particularly those concerned 
with safety instrumentation, and 
partly due to labor strikes, of which 
Hunterston has had more than its 
fair share. 

The area of the new nuclear station 


New Nuclear Literature 





In these days of rapid technical de- 
velopment it is sometimes difficult to 
know where one branch of science 
ends and where another begins. This 
is particularly true of nuclear science 
and what has come to be known as 
solid state physics because in the 
search for suitable materials the two 
overlap considerably. This is particu- 
larly true in the development of 
thermoelectric devices for use in con- 
nection with nuclear reactors. De- 
signers of small compact nuclear 
power plants for space vehicles, for 
example, in which the direct conver- 
sion of heat to electricity is brought 
about by thermoelectric generators, 
must be conversant with the various 
new materials available for the design 
of such generators. Workers in the 
nuclear field, therefore, will find a 
new book, Thermoelectricity, recently 
published by John Wiley & Sons, of 
considerable interest. This book indi- 
cates all the new directions for the 
direct conversion of heat to useful 
electrical energy. Edited by Paul H. 
Egli of the U.S. Naval Research 
Laboratory, it is a collection of papers 
designed to provide guidance for 
those scientists and engineers who 
are, or will be, dealing with problems 
which the new field of thermoelec- 
tricity involves. The volume includes 
the Proceedings of the Conference on 
Thermoelectricity, sponsored by the 
Naval Research Laboratory, Sep- 
tember 1958, as well as additional 
papers that contain reviews and con- 
cepts originating during the last two 
years. The book is divided into four 
sections. Section I presents an intro- 
duction and broad survey of the 
fundamental concepts of thermo- 
electricity. The second section ex- 
amines the physics of the properties 
which determine thermoelectric per- 
formance. Section three deals with the 
chemical and physical properties of 
materials at high temperatures, and 
Section IV, the last section, is de- 
voted to the measurement of material 
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properties. With new sources of heat 
available and more on the horizon, 
direct conversion to useful electrical 
energy has become a problem of na- 
tional and international importance. 
Of the several schemes of energy con- 
version being explored, thermoelec- 
tricity appears at present to be the 
most promising for general use; in- 
deed in several fields of basic sciences, 
thermoelectricity is making an impact 
that will overshadow the enormous 
strides induced by the development 
of transistors. As indicated by Dr. 
Egli in the preface, many problems 
remain to be overcome. The limita- 
tions of the band theory of solids will 
have to be removed. Thermal proper- 
ties need to be solved in detail; work 
will be stimulated on the transport 
properties of solids at high tempera- 
tures, and our appalling ignorance 
about liquids will have to be faced. 
In chemistry, work on thermodynam- 
ics, high temperature phase equi- 
libria, thermal stability, and problems 
of fabrication will be stimulated. In 
all the material sciences, thermoelec- 
tricity offers a great challenge, and a 
great opportunity to create new ma- 
terials with specified properties. Ther- 
moelectricity contains 407 pages, is 
614 by 9" in. bound in cloth, and is 
available from John Wiley & Sons, 
Inc, 440 Fourth Ave, N.Y., at $10. 
> Ee eS © 
Those interested in or concerned with 
problems of radioactive waste dis- 
posal will be interested in a 90-page 
report entitled Radioactive Waste 
Handling in the Nuclear Power In- 
dustry, recently published by the 
Edison Electric Institute. This report 
which was made by the Technical 
Appraisal Task Force on Nuclear 
Power of the EEI is quite optimistic 
in its general tone. For example, 
the study points out that even if 
worldwide nuclear power operations 
increase rapidly, their average radia- 
tion will be less than that from nat- 
ural sources, such as cosmic rays and 
minerals in the earth, and much less 
than radiation from medical and 
dental procedures involving x-ray 
and isotope treatments. The report 
also concludes that the amount of 
radioactive wastes from operation of 
U. S. nuclear power stations and 


is 110 acres, of which 17 have been 
reclaimed from the sea. A total of 
174,000 cu yd of rock have been ex- 
cavated, 17,000 tons of steel have 
been used, and 185,000 cu yd of con- 
crete poured. The weight of each re- 
actor is 80,000 tons, and the station 
will have an output capacity of 360 
Mw (e). 

The principal contractors are the 
General Electric Co Ltd, and the 
chief engineer is D.W.T. Angwin. 


related fuel processing will not ex- 
ceed for several decades that which 
has already been produced and suc- 
cessfully handled in U. S. atomic 
weapons production facilities. This 
report, EEI Publication No. 60-46, 
is available from the Edison Electric 
Institute, 750 Third Avenue, New 
York, N. Y. Price per copy, to mem- 
ber companies and employees, $2.00. 
To non-member companies, $5.00. 
Prices include mailing charges. 
**s* *& * 

The production of low-temperature 
nuclear process heat has become of 
increasing interest to those working 
in the nuclear field during the past 
two years because it is believed that 
nuclear energy can become competi- 
tive with fossil fuel energy in this 
area sooner than in the utility field. 
Low-temperature process heat, that 
is usable heat at temperatures below 
380 F, should permit the use of less 
expensive materials which can toler- 
ate these relatively moderate tem- 
peratures. Recognizing the interest 
in this area of nuclear development 
and the need for exploring its possi- 
bilities, the Atomic Energy Commis- 
sion on October 1, 1959, conducted 
an unclassified symposium on the 
development and potential industrial 
uses of reactors for the production of 
low-temperature process heat. This 
meeting was held at the AEC head- 
quarters at Germantown, Maryland, 
and was open to the public without 
restriction. The principal purposes of 
the meeting were: (1) to present tech- 
nical and economic information on 
low-temperature, process heat re- 
actors, and (2) to ascertain from those 
present the extent of industry inter- 
est in participating in the develop- 
ment of such reactors. The Proceed- 
ings of this symposium have recently 
been published and is available from 
the Office of Technical Services, 
Department of Commerce, Washing- 
ton, D. C. The Report is designated 
TID-7580 and the price is $0.75. 
Aside from the technical information 
which this report contains relative to 
low-temperature heat production, 
there is in it a most comprehensive 
analysis of the domestic and process 
heat requirements in the United 
States. 





CENTRIFUGAL-TYPE 


PUMPS §& 
Unequalled Quality 


Thousands of industrial and commercial 
steam systems use Hoffman Centrifugal Type 
Pumps year after year for rapid, low-cost re- 
moval of condensate and air from steam lines, 
and return of condensate to the boiler. Effh- 
cient Hoffman Pumps, with all bronze fittings 
and cast iron receivers, are designed so that 
all parts subject to wear can be easily in- 
spected, serviced or replaced without disturb- 
ing piping. For small systems, Hoffman’s line 
of quality-engineered “Watchman” Conden- 
sation Pumps have ratings up to 12,000 sq. ft. 
E.D.R. Hoffman sales-engineers are available 
at all times for consultation. 


TYPE “HCS” SINGLE UNIT 


Single and Duplex Units 
Capacities through 150,000 sq. ft. E.D.R. 


Featuring compact, Centrifugal Pump Design 


VACUUM TYPE “HVS” SINGLE UNIT 


MTT | 


Single and Duplex Units 
Capacities through 100,000 sq. ft. E.D.R. 
Featuring Hoffman Jet Vacuum Producer 


HOFFMAN COMPLETE LINE OF SPECIALTIES. 
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Radiator Vents 
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Main Vents Radiator Traps F&T Traps 
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Pressure Reducing Valves Strainers Temperature Regulators 


HOFFMAN SPECIALTY MFG. CORP. 
1700 W. 10TH STREET 
INDIANAPOLIS 7, INDIANA 


Condensation Pumps 


Vacuum Breakers 


-- STEAM AND WATER 


Union Ells Bucket Traps 
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Hot Water Circulators 











Float Valves 
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Flow Ccntrol Valves Zonal Valves 
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CHANNEL 
FRAMING 


GALVANIZED 


ee 


A fitting for 
every purpose 


For any framing or 
suspension use 


| 
Write for literature. unlock and set-up again 
PRODUCTS DIVISION 
THE GLOBE COMPANY e« 40272 S. PRINCETON AVE «+ CHICAGO 9, ILLINOIS 
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DETROIT 
ROTOGRATE 


Y STOKERS 


fp 


During a 5 year period, 

our sales records show that 
63% of the RotoGrate 
Stokers sold, went to 
customers who were 

already using RotoGrates. 


estion of how these 
ROTOGRATE performance? 


SOME OF OUR REPEAT CUSTOMERS:* DETROIT ROTOGRATE STOKERS 
SERVE BOILERS AND STEAM GENERATORS 
WITH CAPACITIES OF UP TO 400,000 
POUNDS OF STEAM PER HOUR, 
Low combustible loss — Low excess air — 
EFFICIENT More steam per pound of fuel. 
Handles widely fluctuating loads, easily, 
FLEXIBLE rapidly and without srhoking. 


Exceptional availability records in all 
DEPENDABLE kinds of plants, year after year. 


Burns all grades of bituminous and lignite 
VERSATILE coals — Also many waste fuels. 


Practical design — Rugged construction 
ECONOMICAL for low maintenance. 


DETROIT 
DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 


ee) KE RS MAIN OFFICE AND WORKS * MONROE, MICHIGAN 


District Offices or Representatives in Principal Cities 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


WITH YARWAY GUN-PAKT EXPANSION JOINTS 
YOU NEVER HAVE TO 
SHUT DOWN STEAM LINES 


PLUNGER CYLINDER 


PLASTIC 


With Yarway Gun-Pakt Expansion Joints it is never narnia 


necessary to shut down the lines to add packing to the 
joints. When additional packing is needed it is added ee 
with the pipe line under full pressure. A slug of plastic yp eae 
packing is inserted in the convenient screw-plunger 
gun—a turn of a wrench and the job is done, the 
joint is tight. Steam service is continuous. Costly 
shutdowns are eliminated. Joints never need repacking. 
Yarway Gun-Pakt Expansion Joints give users these 


NON-RETURN 
PACKING SL 


extra advantages, too: 

Rugged dependability—All-steel construc- 
tion. Durable chromium plated seamless steel sleeves. 
Vo chance of metal fatigue. Wrought steel bases for 
positive anchorage. 

Internal and external guides— provide pos- 
itive alignment in the stuffing box—where it counts. 

Light weight, streamlined design—re- 
quires less space to install, less space to maintain, 
smaller manholes. 

Accept no substitute! Insist on Yarway Gun-PakT— 
the original ‘packed under pressure” expansion joint, 
backed by 20 years of experience and thousands of 
successful installations to its credit. 

For full information, and “blue chip” list of indus- 
trial plants, universities, institutions and central 


plants using Gun-Pakt Joints, write to Yarway. 


QUICK ANSWERS TO 


— ay EXPANSION JOINT PROBLEMS 


expansion joints ; ; 7 

- Want a new time- and labor-saving Yarway Expansion 
Joint Calculator which quickly provides sizes, weights, 
dimensions, anchor loads, etc. for Yarway Gun-PAKT 
Joints? Just call your Yarway representative and ask 
for one—or write us on your company letterhead and 


we'll see that one is delivered. 
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YEVERAL recent events have 

proved quite conclusively that 
some drastic steps must be taken to 
forge all power field interests into one 
top-flight organization. 

First, the Power Conference in 
Philadelphia, in September, showed 
the wisdom and practicability of 


uniting two groups of power engi- 
neers in a “‘meeting of the minds” 
on common problems. Members of 


ASME and AIEE held a most suc- 
cessful conference — one devoted ex- 
clusively to truly power subjects. 

Then — but on the opposite side 
of the ledger — two events, held con- 
currently, demonstrated the urgent 
need for action in the field of unifica- 
tion. The annual ASME meeting, and 
the Power Show, both gave evidence 
of what is lacking in the power field. 

For several years, the Power Show 
has been on the downgrade — and 
for one simple basic reason: Exhibi- 
tors haven’t been reaching the people 
they must reach! It is a sad indict- 
ment of an industry which should be 
the biggest in the U.S. when there 
isn’t a single exhibition where all 
interested parties can mutually profit 
by “buyers” and “sellers” getting 
together. 

Most of the major technical socie- 
ties have grown so large that there is 
no longer one conference where power 
engineers can fill. their needs for 
knowledge of new technical and 
manufacturing developments in 
power equipment. There is no criti- 
cism of the societies for growing big; 
however, a regrouping of specialized 
engineers in all societies is long over- 
due. 

Since there are many power engi- 
neers in ASME, AIEE, ASCE, 
AIChE, and many other technical 


A REAL 





POWER CONFERENCE 


AND SHOW 


societies, why shouldn’t they all 
meet on common _ grounds — and 
have a really profitable Conference, 
and Exhibition — tailored for their 
requirements? 

To bring this critical problem into 
focus quickly and practically, POWER 
ENGINEERING Offers a proposal — for 
what we feel is a good solution. And 
a solution which should interest all 
engineers, manufacturers, consult- 
ants, educators, contractors and top 
executives in the power field. 

Here is POWER ENGINEERING’S 
10-point proposal: 

(1) Canvass all technical societies, 
in addition to ASME and AIEE, 
which might conceivably have a 
group of power engineers in their 
memberships. This canvass should 
ascertain whether members are inter- 
ested in a specialized, honest-to- 
goodness power conference, and will 
actively support it. 

(2) Select an independent Public 
Relations firm — with an established 
background in the power field — to 
handle al] details of Conference and 
Exhibition organization. 

(3) Procure a liaison (and advi- 
sory) representative from these or- 
ganizations: the Founder Societies, 
Edison Electric Institute, American 
Power Conference, N.A.P.E., Gov- 
ernment power agencies, manufac- 
turers, and all other groups interested 
in the power field. 

(4) Arrange to provide a really 
first-class agenda for the Conference; 
one which will provide the greatest 
number of power engineers with new 
knowledge on subjects interesting to 
all. Also, provide recognized authori- 
ties in all fields as speakers. 

(5) Obtain full support of all 
manufacturers in the power field - 
with the understanding that Con- 
ference and Exhibit will be a com- 
pletely integrated affair. 

(6) Hold the annual Conference 
and Show in a city where both hotel 
and exhibition facilities are adequate. 
Also, where Conference and Show 
can be held in the same building. 

(7) Confine the activities of this 
Conference to power engineering; 


stay clear of all “social, fraternal, 
political and awards’’ angles. Con- 
centrate on covering as much ground 
as possible — in the strictly practical 
mechanical and electrical power engi- 
neering field, leaving research and 
design factors to the various societies 
and their transactions. 

(8) Include Conference subject 
material which will cover Generation, 
Transmission, Conversion and Utili- 
lization of power. (Also, the agenda 
should cover matters of interest to 
power engineers in all walks of life 
utilities, industry, government, mili- 
tary, manufacturing, transportation, 
etc.) 

(9) No single segment of the 
power field should dominate the 
management of this new Conference 
and Show. 

(10) Power engineers who have 
made good progress in the field 
should select the Conference subjects. 
Only engineers experienced in con- 
ference management should act as 
“‘masters of ceremony” at Confer- 
ence sessions. (In fact, professional 
conference managers might contrib- 
ute a great deal to the efficient execu- 
tion of the sessions.) 

Conference sessions should all be 
conducted on a strictly professional 
basis; timed like a television produc- 
tion; and with no long-winded read- 
ing of complete papers which are to 
appear in print. 

That’s POWER ENGINEERING’S 10- 
point suggested program! It’s not 
just our idea; it’s a composite of 
ideas from dozens of leaders in the 
power field. It is simply incredible 
that the most dynamic business in 
the world doesn’t have the “greatest 
show on earth”’ for the men who run 
this business. 





We offer this suggested pro- 
gram to all power engineers and 
manufacturers — and sincerely 
ask their comments. Won’t you 
please give us your opinions? 
Please address your replies to 
the Editor, POWER ENGINEER- 
ING, 308 E. James Street, Bar- 
rington, Illinois. 
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TVA BUYS SOO-MW 
TURBOGENERATORS 


CHIEF ENGINEER GEORGE P. PALO TELLS HOW CONTRACT 


FOR WORLD'S LARGEST UNIT HAS BEEN AWARDED 


()* DECEMBER 23, 1960, the 
JF Tennessee Valley Authority 
awarded to the General Electric Co 
a contract for two 800-Mw, 3600 
1800-rpm steam turbine-generators. 
These units are believed to be the 
largest ever ordered. The first unit is 
scheduled to operate in September 
1964 at a location not yet determined. 
Plans for the second unit are not 
firm; the contract permits its cancel- 
lation up to March 1, 1962, with some 
modification in the first unit’s price. 

For several years the size, and rate 
of growth, of the TVA system has 
permitted it to plan for the purchase 
of the largest possible turbine-gener- 
ators. It is still too early to determine 
accurately the economies of this pol- 
icy, but progress to date indicates 
savings even greater than expected. 

TVA’s first large cross-compound 
unit was purchased from General 
Electric Co in the fall of 1957. Up to 
the time the bids on that unit were 
invited, TVA was not able to get 
assurance from the manufacturers 
that 500-Mw units could be built; 
so the invitation-to-bid requested 
quotations on either 350- or 500-Mw 
units. Satisfactory bids on the larger 
size were obtained, and the contract 
was awarded. That unit is now op- 
erating. 

About a year later, TVA awarded 
its first foreign turbine-generator 
contract, a 500-Mw unit, to C. A. 
Parsons, Ltd, of England. On this 
invitation, which requested a 500- 
megawatt unit, one manufacturer 
offered a 600-megawatt size. 

Next, in the latter part of 1959, 
from response to an invitation giving 
bidders a very broad choice of sizes, 
TVA purchased (on the basis of price) 
a 500-Mw unit, from the Brown 
Boveri Company. And, on the basis of 
price and delivery, a 600-Mw unit, 
from General Electric Co. Later the 
capacity of this unit was rerated to 
650 Mw, and a second identical unit 
(for which an option had been taken 
was purchased. 

These General Electric units are to 
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be installed in the Paradise Steam 
Plant, now under construction in 
western Kentucky. To the bid-invi- 
tation from which these units were 
purchased, one company offered an 
800-Mw unit, but the offer was not as 
attractive as those for the units 
purchased. 

In the summer of 1960, TVA de- 
cided that its system required further 
expansion to meet estimated load re- 
quirements for the winter of 1964 
1965. Discussions were held with all 
domestic and foreign turbine-gener- 
ator manufacturers. TVA then de- 
cided that the 800-Mw size was suit- 
able to most of the manufacturers 
and would provide the most economi- 
cal addition to its system. Therefore 
the invitation-to-bid, on which the 
contract was just awarded, required 
an 800-Mw unit, rated at 2400 
pounds, 1050/1000 F. 


Response of Bidders 


Two domestic (and three foreign 
companies responded to the invita- 
tion-to-bid. Bid papers specified that 
efficiency would be evaluated by add- 
ing to all bids an allowance of $18,- 
500, for each Btu per kwh that the 
guaranteed heat-rate exceeded the 
lowest heat-rate quoted. In addition, 
all foreign bids would be charged an 
additional 40 per cent over the evalu- 
ated bid price, to cover features of the 
Buy-American Act, and other costs 
and disadvantages involved in foreign 
purchase. 

Although the lowest bid prices 
were received from foreign bidders, 
the two domestic bidders, General 
Electric and Westinghouse, offered 
considerably lower heat-rates. Gen- 
era] Electric submitted the lowest 
evaluated bid and would have under- 
bid the most satisfactory foreign bid 
if only half of the 20 per cent foreign 
differential had been added to the 
lowest foreign bid. 

General Electric Co’s bid offered 
several alternatives. Of greatest in- 
terest is the opportunity for TVA to 
choose, at any time before March 1, 


1961, an 1800/1800-rpm unit, which 
will provide a better heat-rate but at 
a higher cost, or a supercritical-pres- 
sure unit for 3500 psi and 3600/1800 
rpm. The latter of these alternatives 
is of particular interest. 

We first gave serious thought to 
the possibility of supercritical units 
in 1957. Analysis indicated a very 
appreciable economy in favor of 
2400-psi equipment; then, we re- 
viewed this subject just prior to the 
recent bid-invitation. The margin 
favoring 2400 psi, over the super- 
critical pressure, had narrowed ap- 
preciably. 

With the very satisfactory General 
Electric bid for the turbine-genera- 
tors, TVA now finds it possible to 
make a very close check on the de- 
sirability of supercritical units by 
taking alternative bids for the botlers 
to be used with the units just pur- 
chased. Accordingly, TVA opened 
alternative bids on January 17, 1961, 
for boilers to supply steam for either 
244- or 3500-psi turbine-generators. 
In the latter case, the steam condi- 
tions would be either 1000/1000 or 
1000/1050. Discussions with boiler 
and turbine manufacturers resulted 
in dropping from consideration any 
other combination of single-reheat 
temperatures, or of double-reheat. 

TVA’s invitation for these new 
large units was timed so as to permit 
domestic manufacturers freedom in 
the planning of their fabricating 
schedules, or to give foreign manu- 
facturers sufficient time on _ their 
slower schedules to meet TVA’s op- 
erating dates. Both of the domestic 
bidders availed themselves of this 
opportunity. General Electric Co 
proposed, as an alternative (at a sav- 
ing to TVA), the manufacture of the 
units as much as one year ahead of 
the schedule for which they will be 
needed at the plant site. 

TVA accepted this alternative, 
considering it an important example 
of the possible benefits of codperation 
between manufacturer and purchaser 
in ironing out the irregular workload 
in manufacturers’ shops, resulting 
from the usual cyclic pattern of 
turbine-generator purchases. 

Response, of both domestic and 
foreign bidders, to this invitation-to- 
bid has been exciting. The very fine 
proposals submitted both by Gen- 
eral Electric and Westinghouse have 
provided solid evidence that domestic 
manufacturers of large electrical 
equipment are ready to make full use 
of opportunities to build bigger and 
better machines, on advantageous 
schedules, and that they can compete 
effectively with foreign manufac- 
turers of such equipment. 

Editor’s Note — Total price of the 
two units is $30,400,000. THE END 





(=. is the power industry’s basic 
fuel, providing about one-fourth 
of the energy used in this country 
today. It is estimated that coal ac- 
counts for more than two-thirds of 
the kwh generated from fuels in the 
U.S. In another 15 years, the experts 
say, the coal industry’s present an- 
nual production of over 430 million 


THE STORY OF %eteyVme 


tons will soar to 750 million tons to 
meet the nation’s expanding needs. 
The story of how this precious 
material is mined, prepared, trans- 
ported, stored and handled at the re- 
ceiving end makes fascinating read- 
ing, especially for the power engi- 
neer. For not only is coal the lifeblood 
of his industry, but the coal story to- 


Stripping shovel used at Peabody Coal Co's Lynnville mine in Indiana is one 
of the largest, takes 65 to 70 cubic yards of earth and rock at each bite 
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day is in itself an adventure in power 
engineering. 

It’s really the ingenious power sys- 
tems, machines and devices that man 
has perfected for coal production and 
handling, that have established coal 
so indisputably as the prime fuel. 

Since cost of fuel is the largest sin- 
gle increment in the cost of energy 
generated by utilities, coal companies 
have constantly improved their meth- 
ods to keep the cost of coal at a mini- 
mum. Years ago, mechanization be- 
gan to replace the old-fashioned 
methods of hand mining and small car 
movement. And in later years, com- 
plete automation has supplemented 
the mechanization of previous years. 
All of this has contributed to the 
maintenance of low-cost coal which 
is reflected in the cost of electricity 
to the users. 

In developing this story, we sought 
out a large coal company that has all 
of the latest techniques and equip- 
ment which would be of most interest 
to the power engineer — The Pea- 
body Coal Co, with headquarters in 
St. Louis, Missouri. Then, as a typi- 
cal using plant, we are drawing on 
the experience and resources of the 
Detroit Edison Co. 





Here, then, is an up-to-the-minute 
picture of power at work on coal in 
underground mining 
strip mining 
hauling and unloading 
storage 
final handling 
Watch this picture unfold as issues 
of POWER ENGINEERING go by over 
the next few months. It’s your record 
of what goes into the engineering for 
a modern coal system, from mine to 
boiler. 
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POWER SERVICES FOR THE LARGEST 
U.S. UNDERGROUND COAL MINE 


PEABODY COAL CO’'S MINE NO. 10 NEAR SPRINGFIELD, ILL., 


IS PRODUCING ABOUT 400,000 TONS A YEAR. H. C. McCOLLUM, 


VICE-PRESIDENT, HERE DESCRIBES HOW THE JOB IS DONE 


\ INE NO. 10 is in Christian 
l County, IIl., on State Route 
104, about four miles east of Pawnee. 
It is served by the Chicago and IIli- 
nois Midland Railroad. The mine, 
which went into operation in 1952, 
was originally planned to mine and 
prepare 13,600 tons of clean coal 
daily. It is now producing an average 
daily tonnage of 20,000 — approxi- 
mately 400,000 tons per year, esti- 
mating 200 working days, on two 
coal-producing shifts. 

Peabody Coal Co had operated 
mines in the Central Illinois area for a 
good many years. It was decided to 
make Mine No. 10 one of the model 
mines in the country and, after due 
consideration of the latest develop- 
ments in 1950, it was decided to open 
a slope mine and to use belts instead 
of mine cars for the haulage of coal. 

At the time the mine was opened, 
continuous mining machines had not 
been developed to a point of econom- 
ical operation. Therefore, the original 
purchase — new in its day — is today 
considered the conventional mining 
equipment, consisting of rubber-tired 
mounted cutting machines, rubber- 
tired mounted coal drills, caterpillar- 
mounted loading machines, and four- 
wheel drive and steer shuttle cars. 

Sequence of operation is as follows: 
1. coal is undercut to a depth of 9 
feet, 2. coal is drilled, 3. shot with 
compressed air, and 4. loaded by 
caterpillar-mounted loader equipment 
into shuttle cars. 

The coal is then discharged by 
means of a chain conveyor in the bot- 
tom of the shuttle car onto a belt 
whence it is carried continuously on 
belts to the preparation plant on the 
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surface. It is then prepared, sized, 
and loaded into railroad cars. 

After the continuous mining ma- 
chine was perfected, two of these 
units were purchased and are in op- 
eration at Mine No. 10. The continu- 
ous miner is used on development 
work and does not require any cut- 
ting, drilling, and shooting operations. 

The slope, or entrance, to the coal 
reserves is in the center of a rectangu- 
lar field five miles wide and ten miles 
long which will yield 100,000,000 tons 
of clean coal. 


Slope Operation 


The mine is a slope operation, 16- 
degree slope, 1270 feet long, into bi- 
tuminous Illinois No. 6 seam, which 
averages 86 inches in thickness. Depth 
from surface to coal is about 350 feet. 

The electric power demand at the 
mine varies between 6000 to 6200 
kw. Main transformer station at this 
mine is company owned and consists 
of three transformer banks with a ca- 
pacity of 6000 kva, 12 oil circuit 
breakers, bus structures and neces- 
sary switching equipment. 

Electric power is purchased from 
Central Illinois Public Service Co 
and metered at Peabody’s main trans- 
former station located centrally to 
such buildings as preparation plant, 
slope hoist, shop and supply, office 
and wash-house, Airdox and ventilat- 
ing fan. Incoming power is reduced 
from 34.5 kv to 2400 volts in two 
1500-kva transformer banks con- 
nected delta-delta for above-surface 
operations. 

Surface operations are fed from 
electrically-operated oil circuit break- 
ers (with controls on the engineer’s 


console) and through an underground 
duct system. Each circuit breaker is 
rated at 600 amp, 14.4 kv, with an 
interrupting rating of 100,000 kva, 
and is equipped with trip-free operat- 
ing mechanism, capacitor trip, over- 
current relays with instantaneous 
trip attachment, indicating lights, 
ammeters, switches, etc. A tie breaker 
permits the paralleling of both trans- 
former banks if that should become 
necessary, and switching is such that 
if either bank failed, the most vital 
circuits can be connected to the bank 
still in service. A 3000-kva trans- 
former bank connected delta-wye 
with solid ground connected in the 
secondary neutral circuit reduces the 
incoming power from 34.5 kv to 
12,470 volts. The underground opera- 
tion is fed from this transformer bank 
through an electrically-operated oil 
circuit breaker and a 12,470-v over- 
head transmission line to substations 
located at boreholes. 

At each borehole location 12,470 
volts is again reduced to 4160 volts 
in 450- and 1500-kva transformer 
banks connected delta-wye to a 
ground resistor connected in the sec- 
ondary neutral circuit. The neutral 
ground resistors are rated 48 ohm, 50 
amp and 10.85 ohm, 200 amp. A 5-kv, 
600-amp, manually-operated oil cir- 
cuit breaker with an ammeter shunt 
trip, overcurrent and ground trip re- 
lays, is enclosed in a wood switch- 
house in each outlying substation to 
protect the borehole cable against 
short circuits and overload. 

Three-conductor, sizes No. 2 and 
350,000 circular mil, stranded, 5000- 
v mine power cable, shielded and 
ground wires, neoprene jacket, are 
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Fig. 1. View of washing and preparation plant, Peabody Coal Co’s Mine No. 10. Mine operations require from 6000-6200 kw 


used for borehole cables. These cables 
are suspended at top of the borehole 
pipe with wood clamps backed by 
steel plates. 

Switch-rooms are located under- 
ground, at or near the boreholes, for 
East and West sub-mains off the main 
entry. These switch-rooms house the 
disconnect switches, main and dis- 
tribution oil circuit breakers, manu- 
ally operated for 4160-v feeders. 
One thousand-foot lengths of mine 
power feeder cables, stranded, size 
4/0 of the 5-kv class, with ground 
wires, are installed on insulators and 
connected to junction boxes and load- 
break switches along the sub-main 
entries. 

Electric power at 275 volts de for 
mining equipment in the panel en- 
tries and rooms is furnished by 300- 
kw synchronous motor generator sets, 
with across-the-line type and auto- 
matic a-c and d-c panels. Three mo- 
tor generator sets furnish power for 


four units, each unit consisting of the 
following mining equipment: 


3—shuttle cars—each with wo 6-hp and 
three 10-hp motors. 

2—11 BU loaders—each with one 4-hp and 
one 50-hp motor. 

2—cooal drills—each with three 4-hp motors. 

2—roof bolt drillsk—each with three 4-hp 
motors. 

1—10 RU cutter—each with one 28-hp and 
one 75-hp motor. 

1-—timber truck—with a 4-hp and 
motor. 

1—36-in.-wide belt conveyor—average 
length 1500 ft with a 50-hp motor. 


10-hp 


Three 300-kw motor generator sets 
with 450-hp synchronous motors and 
three 42-in.-wide belt conveyors, each 
4200 feet long and with 150-hp wound 
rotor motors, all 4160 volts, are fed by 
one 1500-kva transformer bank. 

Two 300-kw motor generator sets 
with 450-hp synchronous motors fed 
by a 1500-kva transformer bank fur- 
nish power for miner and conven- 
tional unit consisting of the follow- 
ing equipment: 


1—miner with two 100-hp, one 20-hp and 

two 10-hp motors. 

1—11 BU loader with a 4- and 50-hp motor. 

1—-coal drill with three 4-hp motors. 

1—roof bolt drill with three 4-hp motors. 

1—10 RU cutter with a 28- and 75-hp 

motor. 

1—timber truck with a 4- and 10-hp motor. 

The mining of coal is carried out 
on the panel, room and pillar system. 

Fire extinguishers and supplies of 
rock dust are kept at belt drives, mo- 
tor generator sets, oil stations and 
other strategic places underground. 

All men underground use permissi- 
ble electric cap lamps for portable 
illumination. 

Conventional trackless mining with 
undercutting machines, coal and roof 
drills, air breakage of the coal faces, 
loaders and shuttle cars produce coal 
for delivery to a belt haulage system. 
Roof support by bolting, with prop- 
and-bar timbering where necessary, 
is standard practice. Auxiliary con- 
veyance of supplies is provided by 
battery-powered shuttle cars. 


Conveyor Belts 


Panel conveyor belts 36 in. wide 
and approximately 1500 ft long, and 
driven by a 50-hp d-c motor, convey 
the coal to three 42-in. sub-main con- 
veyor belts, each 4500 ft in length, 
operating in tandem. Each conveyor 
is driven by a 150-hp, 4160-v a-c mo- 
tor and control equipment for start- 
ing and accelerating the wound rotor 
motors. 


Fig. 2. Revolutionary underground haul- 
age system invented and patented by 
technicians at Mine No. 10. Wire rope- 
supported rollers provide shock ab- 
sorber action, reducing belt wear and 
eliminating steel structure and supports 
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These conveyor belts discharge 
onto a 48-in. wide transfer belt at the 
intersection on the main entry. The 
transfer belt discharges onto three 
48-in.-wide main entry conveyor belts 
approximately 4000 ft long operating 
in tandem, and one 48-in.-wide 
mother belt conveyor 800 ft long, 
and from thence to a short shuttle 
belt conveyor which distributes the 
coal into a 1300-ton storage bin. 

Each main entry belt conveyor is 
driven by two 150-hp, 4160-v a-c 
motors, and control equipment con- 
sists of one unit for starting and ac- 
celerating two wound rotor motors. 
Control equipment for the mother 
belt conveyor is a duplicate of that 
used by the sub-main conveyors ex- 
cept that it is operated on 2400 volts. 

Two syntron feeder units near the 
slope bottom remove the coal from 
the storage bin onto a short accelerat- 
ing belt 48 in. wide and discharges it 
onto the 48-in. slope belt which con- 
veys the coal up the slope to the 
preparation plant on the surface. 

Slope belt conveyor is 48 in. wide, 
approximately 1700 ft long, and is 
driven by three 250-hp, 2300-v, a-c 
wound rotor motors which are con- 
nected by V-belt drives to speed- 
reducing gears in turn directly con- 
nected to main drive pulleys, which 
includes two Wonway automatic 
backstops. 

System for starting and accelerat- 
ing the wound rotor motors includes 
a single air break line contactor to 
energize the motor primaries simul- 
taneously, timer, three secondary 
compartments with contactors and 
other necessary control. A number of 
protective and signal devices termi- 
nating in the engineer’s console and 
arranged to shut down the drive are 
provided at various points along the 
belt. The slope belt conveyor origi- 
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nally rated 1000 tons per hour actu- 
ally carries over 1300 tons per hour 
with a 476-ft vertical lift and oper- 
ates at 470 fpm. 

When coal enters the preparation 
plant it is washed, screened, and 
sorted into various sizes and loaded 
into railroad cars and trucks for ship- 
ment to different parts of the coun- 
try. Amount of coal washed is about 
50 per cent of the total output of the 
mine. A 1050-kva transformer sub- 
station, rated 2400 to 480 volts, fur- 
nishes electric power for this plant. 

A 6-ft fan of propeller design, blow- 
ing, installed on the surface and capa- 
ble of delivering over 200,000 cfm, 
provides ventilation to the mine 
underground. Drive for this fan con- 
sists of a V-belt drive and jackshaft 
assembly with clutches mounted be- 
tween a 400-hp, 2300-v, full voltage 
start a-c induction motor and a 
standby gasoline engine rated 110 
bhp. Starting equipment includes a 
set of disconnect switches, reverse 
switch and magnetic starter for the 
motor. Automatic controls are pro- 
vided to start and stop the gasoline 
engine automatically in case of a-c 
power failure, plus other safety de- 
vices such as bearing temperature 
relays, visual and audible fan signal. 


Slope Hoist 


The electric slope hoist is manually 
operated in lowering and raising men 
and material into mine and is direct- 
connected by a reduction gear and 
coupling to a 250-hp, 2300-v, a-c 
wound rotor motor. A 100-hp, 440-\ 
wound rotor motor is used for auxili- 
ary drive and is direct-connected to a 
coupling gear reducer airflex clutch 
and pinion to the main drum shaft 
gear for lowering and raising heavy 
machinery into the mine. Both mo- 
tors are operated by drum controllers, 


Fig. 3. One of two continuous mining 
machines in use at Mine No. 10 elimi- 
nates undercutting, drilling and shooting 


primary and secondary contactors. 
Safety devices such as a Lilly con- 
troller and tachometer indicating 
speed of the hoist are a part of the 
control for these units. 

A dolly car with electric brakes is 
used for lowering and raising man- 
trip cars and material cars into the 
mine. A man-trip consists of a dolly 
car with a seating space for four men, 
and two man-trip cars, each of which 
can handle 36 men standing, or a total 
of 76 men can be lowered into the 
mine per trip. 

Men are transported from the 
slope bottom to the working sections 
in specially constructed all-steel man- 
trip cars drawn by an electric loco- 
motive. 

Communication equipment consists 
of conventional magneto telephones 
installed at a fixed point and trolley- 
phones installed on electric locomo- 
tives. This system provides instant 
and continuous contact not only 
from equipped locomotives to the 
dispatcher, but between locomotives 
whether standing or moving. 


Compressed Air 


The Airdox compressor installation 
compressed air used for breakage of 
coal at the face) is located on the 
surface and consists of 15 compressor 
units each driven by a 50-hp, a-c in- 
duction motor. Control is completely 
automatic, which is made possible 
by use of low- and high-pressure 
switches and timer for starting three 
units simultaneously followed by 
three more, or until all 15 units are 
on the line. This installation is fed 
by a 750-kva transformer bank, rated 
2400 to 480 volts. 

All major repair to mining equip- 
ment is brought to the surface and 
taken to a well-equipped and well- 
lighted shop where it can be disman- 
tled if necessary and completely re- 
built for future use. 

Sodium lamps provide adequate 
light along the empty and load tracks 
and make it possible for car riders 
and railroad men to see switches, 
judge speed of oncoming cars, and 
will allow employees to walk on or 
between cars safely. The control for 
this lighting is automatic in that the 
lights are turned on and off by a time 
switch which can be set to operate at 
sunrise-sunset. Two 25-kva_trans- 
formers with a voltage rating of 2400 
to 120 240 volts, single phase, furnish 
power for track lighting. THE END 





LARGE-SCALE FUEL ECONOMY 
PROMISED WITH DISTRICT HEATING—2 


GEORGE RETI, PROJECT ENGINEER, THE KULJIAN CORP, DESCRIBES 


THE MANY BENEFITS OF BACK-PRESSURE POWER GENERATION 


ASIC SYSTEMS for district heat- 
ing, together with the thermo- 
dynamic background, were described 
in the Nov 1960 issue of POWER 
ENGINEERING, p. 72. Now we will 
look at some actual applications and 
consider the major benefits to be 
derived from central heating. 

Many existing steam power plants 
possess small outmoded turbine gen- 
erators which serve no useful purpose. 
These old units can sometimes be 
used very successfully in back-pres- 
sure service to produce by-product 
power while supplying a heating load. 

Changing the purpose of our tur- 
bine generator may cause pressure 
and temperature conditions within 
the machine to depart rather widely 
from original design conditions (see 
POWER L-NGINBERING, March 1960, 
page 67, “‘Changing Steam Condi- 
tions?’’). In particular, exhaust tem- 
peratures may be much higher. If the 
shaft bearing on the low-pressure end 
is built into the exhaust hood, as was 


Fig. 1. Simple system employs outmoded turbo-generator 
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common practice when many of these 
older units were manufactured, that 
bearing may overheat and cause 
trouble. In such a case some method 
of cooling the bearing must be 
worked out before the unit can be 
put into service. 


Building the System 

It may be possible to employ the 
original condenser as the heat ex- 
changer for producing hot water, pro- 
vided the pressure and temperature 
limits of the condenser are not ex- 
ceeded. Obviously, only a part of the 
water heating can be done in a con- 
denser which cannot withstand the 
steam pressure required for full heat- 
ing. In such cases the water leaving 
the ex-condenser can be brought to 
final temperature in an exchanger fed 
with higher pressure steam extracted 
from the turbine or drawn direct 
from the mains. This would not be an 
extra exchanger but merely an en- 
larged version of the unit customarily 
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provided to take care of peak heating 
demand. 

Existing cooling water pumps will 
ordinarily be high-capacity units un- 
able to develop sufficient head for a 
hot water circulating system. In most 
cases the water side of the condenser 
will be unable to stand the pressure 
required for circulation. It will then 
be necessary to develop full-line pres- 
sure by means of a pump located on 
the discharge side of the condenser, 
while a booster pump ahead of the 
condenser maintains sufficient pres- 
sure to prevent flashing of the heated 
water. This system is indicated in 
a simplified single line diagram, 
Fig. 1. The expansion tank safeguards 
against overpressure in the condenser. 

To obtain manageable circulating 
water quantities in large heating sys- 
tems, we usually cannot insist on 
utilizing the steam to the utmost low 
pressure for power generation. To 
increase heat concentration in the 
transport medium we have to in- 


Fig. 2. Stage heating makes the system more effective 
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crease its temperature, which means 
higher back-pressure for the turbine. 
But the reduction in power genera- 
tion can be minimized by splitting 
the temperature into two (or 
more) steps, similar to boiler feed- 
water heating in a _ conventional 
power plant. Such a system is indi- 
cated in the simplified flow diagram 


of Fig. 2. 


rise 


Stage Heating 
The turbine has an uncontrolled 
large extraction opening, sized to ex- 
tract half of the expanding steam; the 
last stages are also designed for only 
half of the throttle flow. This equal 
load distribution is undisturbed only 
at or about the design load. At loads 
differing from the design conditions 
a significant shift can occur in the 
steam load of the two heaters. 

Nevertheless, stage-heating is su- 
perior to the single heat-exchange 
system. In the two-stage system, 
net gain approximates the power 
generated by the amount of steam 
expanding from extraction pressure 
to back-pressure, utilizing the en- 
thalpy difference between the two 
points. 

Such a special turbine, feeding an 
extensive heating system, has been 
operating efficiently in Hungary for 
five years. 

The same idea can be utilized when 
a power plant has several small- 
capacity condensing units, outgrown 
and out of service, or when an ex- 
tremely large heating circuit has to 
be supplied by one plant. 

This stepwise heating is shown in 
Fig. 3. Such a system is very flexible 
concerning load changes and main- 
tains high efficiencies at extreme load 
conditions, shutting down or starting 
units according to requirements. A 
system applying this principle has 
been built recently in Sweden and 
was described in the April 1960 issue 
of POWER ENGINEERING, p. 80. 

Although we do not know whether 


Fig. 3. Flexible stepwise heating with multiunit plant 





it has actually been carried out, the 
bold proposal put forward in 1951 by 
V. B. Paksvev in a Russian magazine 
is worth mentioning. The idea is to 
combine heat, water and electrical 
supply for a city located far away, 
say 60-70 miles from the power 
plant. See Fig. 4. 

There is no recirculation. The heat 
transfer medium, after releasing heat 
for domestic heating, is used for hot 
water (and cooled for domestic water ) 
supply. The idea is worth considera- 
tion where large industrial plants and 
communities have to be located in 
arid and cold mountainous areas. It 
shows how extreme conditions can 
make remote heating competitive 
even for unusually long distances. 

According to the original proposal, 
the unit (a 50,000-kw turbine genera- 
tor) would work in condensing opera- 
tion, discarding a part of the cooling 
water. The remaining part of the 
cooling water would go through the 
heat exchanger system and leave the 
plant at high (360 F) temperature. 
By adjusting the heating water 
amount and temperature, and the 
quantity of discarded cooling water, 
a wide range of heat, water, and 
power demand could be supplied 
efficiently. 


Economy 

In evaluating different competitive 
solutions we have to establish the 
system with the lowest yearly cost, 
including depreciation, cost of invest- 
ment capital and cost of operation. 

For central (or remote) heating 
systems, the most promising condi- 
tions are found when entirely new 
communities are planned. Here the 
immediate savings in individual heat- 
ing units and accessories offer a 
sizable compensation for the cost of 
the distributing system. Savings will 
show up not only in eliminating the 
individual heating units proper, but 
in reduced cost of fuel storage, oil 
piping, ete. 



































If the savings mentioned will not 
pay for additional cost of the hot 
water distribution system, remote 
heating can still be made attractive 
by taking into account the savings 
achieved in fuel cost by generating 
by-product electric power. These sav- 
ings are made up of the following 
items: Less expensive fuel can be 
burned in the power plant; combus- 
tion is more efficient than in house- 
hold heating units; and part of the 
fuel cost can be charged against 
power generation. 

On the other hand, in making fuel 
cost calculations, unavoidable heat 
losses of the distributing system 
should not be left unaccounted for. 

To supply existing communities 
might also be feasible, especially 
where the winter is long and severe, 
the fuel cost high, or the population 
density is high enough (urban areas) 
to hold the specific cost of the distri- 
bution system down. 


Remote Air Conditioning 

Since central or remote heating is 
technically and economically superior 
to individual home heating, it is 
logical to take the further step of 
examining the feasibility of central 
air conditioning. 

Before discussing thermodynamics 
and technical solutions, let us first 
investigate the economic aspects. The 
most attractive feature is that the 
water distribution system needed for 
remote heating can be used without 
modification for distributing chilled 
water in the warm season. Cost of 
the most expensive item, the dis- 
tributing piping system, can be split 
between the two services, thus in- 
creasing significantly the feasibility 
of both. 

In considering applicable cooling 
cycles, we certainly shall prefer the 
ones utilizing low-pressure steam as 
energy source. Most promising seems 
to be the steam ejector-vacuum sys- 
tem which requires only 4—6 psig for 


Fig. 4. Proposed Russian scheme for distant service 


CONDENSER 














52 Feb. 1961 


Power Engineering 


HEAT EXCHANGERS 


PART OF COOLING 
WATER DISCARDED 








STEAM EJECTOR 


VACUUM 
CHILLER 


Pd = VALVE CLOSED 


COOLING TOWER 














CONDENSER 





CHILLED WATER SUPPLY 








RETURN | 





SUMMER OPERATION 
Figs. 5 and 6. For maximum economy provide central air conditioning during summer months and heat during the winter months 


the ejectors. Fig. 5 shows the simpli- 
fied diagram of such a unit. A special 
attraction of this system is the double 
purpose utilization of the condenser 
which works as a heat exchanger in 
winter and as a condenser in summer. 
Just a small additional amount of 
inexpensive equipment has to be in- 
stalled to provide the water chilling 
service along with the heating. 


Multipurpose Plants 

In winter, turbine exhaust steam 
enters the condenser-heat exchanger 
directly. The circulating pump forces 
the returning heating water through 
the condenser and then into the dis- 
tributing system. 

In summer, the direct flow of the 
steam into the condenser is inter- 
rupted (by butterfly valve, or simple 
blind flange), and the turbine dis- 
charge steam passes through the 
ejectors before entering the con- 
denser. Chilled water returns enter 
the evaporator-chiller, and the cir- 
culating pump discharges directly 
into the distributing system. A cool- 
ing tower or fresh water cooling cycle 
is attached to the tube side of the 
condenser. 

Another low-pressure steam user is 
the absorption cooling system. Higher 
back-pressure is required, 8-10 psig 
for a lithium bromide system, and 
the initial cost is also somewhat 
higher than for the ejector-vacuum 
system described above. 

In addition we should not reject 
without study the conventional com- 
pression refrigeration system. That 
system also offers economical com- 
binations of equipment such as driv- 
ing large Freon compressors by steam 


turbines. These again could be the 
small out-of-service steam turbines. 

The exciter has to be removed and 
the compressor coupled directly to 
the generator shaft, because usually 
the exciter shaft is not strong enough 
to transmit the torque for the com- 
pressor. The generator can be oper- 
ated as a separately excited unit with 
its old exciter motor driven. 

This last solution does not provide 
by-product electric power in the same 
sense as do the previous set-ups. But, 
in the air conditioning season, a con- 
densing power generating capacity is 
available, the size of which is in- 
versely proportional to the refrigera- 
tion load. 

Beside the three major services, 
namely electric power generation, hot 
water heat and chilled water air 
conditioning, one further service 
which might be considered is domes- 
tic hot water supply. With proper 
choice of temperature, such a service 
could share the distribution system 
designed for hot water heating. How- 
ever, since domestic hot water needs 
continue throughout the summer it 
would be necessary to provide a 
separate system for this supply if 
chilled water distribution for air 
conditioning were contemplated. 


Consideration Beyond Economy 
After carefully considering the eco- 
nomic aspects in any particular case, 
we should spend no less care in some 
aspects which cannot be fully eval- 
uated on an economic basis. It might 
be useful to mention some of them. 
Above and beyond fuel economy it 
is in our national interest to conserve 
the more rapidly diminishing petro- 


CONDENSER AS 
HEAT EXCHANGER 


WINTER OPERATION 


leum-based fuels as against the more 
abundant coals. For power plant pur- 
poses, even the lower grade coals are 
adequate. 

Incomplete combustion in thou- 
sands of individual heating units can 
be blamed, at least in part, for the air 
pollution in our communities. Every 
step taken to ease the air pollution 
will benefit all of us. Beyond doubt 
the central power plant, applying 
modern measures for smoke control 
and dust precipitation, can burn 
high-ash fuels without polluting the 
atmosphere significantly. Beside that, 
the power plant can and should be 
located at a safe distance from resi- 
dential areas. 

It may seem that central heat 
supply results in some curtailment of 
the individual’s choice of home 
heating conditions, by controlling 
centrally the heating temperature. 
But when an adequate control range 
is left for the individual homes, this 
feeling will not arise. 


The Future 

It goes without saying that all the 
schemes discussed above can be ap- 
plied in conjunction with atomic 
steam generation (see POWER ENGI- 
NEERING, Aug 1960, p. 56, ATOMICS). 
Regarding the more severe tempera- 
ture limitations in the atomic plant, 
the back-pressure operation is espe- 
cially advantageous in this respect. 

It may be no exaggeration to en- 
vision in the not too distant future, 
atomic power plants supplying power, 
hot water for heating and domestic 
use, and chilled water in summer for 
air conditioning for the surrounding 
communities. THE END 
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FAILURE ANALYSIS? R. 


hype eearnt MOTORS that keep 
4 the average industrial plant in 
operation are rugged pieces of ma- 
chinery. But in spite of sound design 
and construction, and the best of 
maintenance programs, they do some- 
times break down. 

When failures do occur, a number 
of precautions should be taken to 
insure that the drive gets back in 
service with a minimum of time and 
cost. Equally important, proper diag- 
failure will reduce the 
similar trouble in the 


nosis of the 
chance of 
future. 

To begin with, if continuity of 
service is important in your plant, 
plan for failures. This doesn’t mean 
you should not have faith in your 
motors. It means that you should 
make a careful economic analysis of 
what motor failure will cost you in 
terms of down time, and then deter- 
mine what you can afford to keep on 
hand in the way of spare parts and 
complete spare motors. Ask the motor 
manufacturer for spare parts recom- 
mendations, and apply your own re- 
pair experience as well. 

When a motor breaks down, find 
out how it failed. If anyone was 
present, find out from him just what 
happened. Did the motor suddenly 
stall? Make unusual noises? Smoke, 
or throw sparks? Did anything ap- 
pear to go wrong with the rest of the 
drive — coupling, belts, or load? 
Operating conditions at the time of 
failure often furnish a clue to the 
cause of trouble. 

Troubles in the drive 
can cause motor failure 
known: misalignment, excessive belt 
tension, pump vibration, too much 
bearing thrust load, torque demand 


that 
well 


itself 
are 
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WHEN MOTORS FAIL 


WHAT'S THE RIGHT WAY TO PROCEED BOTH WITH THE REPAIR PROBLEM AND 


too high. However, when trouble- 
shooting, don’t overlook the possi- 
bility of electrical troubles in your 
power system as well. System voltage 
shouldn’t. sag more than 10 per cent 
except momentarily) with all system 
loads at maximum value. This is 
especially important when you use 
220-v motors on 208-v systems; then, 
voltage dip shouldn’t exceed 5 per 
cent. Reduced voltage means high 
current, and consequent overheating. 

Another system problem that has 
been overlooked is the necessity for 
proper grounding of apparatus and 
of the system. A danger here is the 
intermittent arcing ground of the 
“repetitive restrike’’ type. Occurring 
on a remote and unsuspected piece of 
equipment, such a failure can boost 
ungrounded system voltages to dan- 
gerous levels. In one example, a line- 
to-ground voltage of over 1200 volts 
appeared on a 480-v system. Scores 
of motor windings failed around the 
plant during the hours it took to 
locate the trouble! 

Be sure the motor control is func- 
tioning properly, and that fuses or 
overloads in the motor starter are the 
right size. 

Be sure three-phase voltages are 
balanced. Voltage in one phase only 
5 per cent lower than in the other two 
phases may produce 20 per cent 
higher than normal current in part of 
the winding. 

How to Disassemble 

First step in repairing the motor is: 
disassemble it properly. (This assumes 
you're equipped to do most repair 
jobs in the plant; perhaps only a 
rewind or major overhaul needs to 
be sent out.) This means two things: 


L. NAILEN OF WESTINGHOUSE GIVES HIS EXPERIENCE 


use proper disassembly methods to 
avoid damage to reusable parts; and 
secondly, as the parts are taken 
down, check them over carefully for 
evidences of trouble. Points to watch 
in the first category are: 

1. Remove bail or roller bearings 

from shafts only by pressing against 
the inner race of the bearing. The 
force required to get the bearing off, 
if applied against the outer race, can 
ruin the bearing. 
2. Unless you have facilities for 
dynamic balancing of rotor-shaft 
assemblies after repair, match mark 
blowers and other rotating parts for 
proper reassembly in the same rela- 
tive positions as they were in origi- 
nally. This is especially important 
for 3600-rpm motors. 

3. In small motors (usually below 
50 hp) in which the rotor is shrunk on 
the shaft rather than being pressed 
and keyed, it is seldom feasible to 
press out a damaged shaft and press 
in a replacement. The shaft should 
either be cut off and drilled out, or 
the entire rotor-shaft assembly should 
be replaced as a unit. 

4. Don’t throw any parts away. In 
the first place, if a proper replace- 
ment turns out to be unavailable, the 
old part may have to be used as a 
model to improvise a new one. 
Secondly, valuable evidence of the 
cause of trouble may be lost if any 
part is prematurely discarded. 

5. To avoid casting damage, don’t 
use sharp tools, such as chisels, for 
removal of end brackets. 

6. Before trying to remove parts 
from the assembly, make sure they’re 
free to come off. Watch for internal 
bearing caps which must be unbolted 
before removal of the bearing from 





its housing. Watch for snap rings 
used to retain bearings or shafts. 

7. Avoid dragging the rotor against 
the stator winding when removing 
(or replacing) the rotor-shaft assem- 
bly. Rotor windings on wound-rotor 
motors are easily damaged this way, 
too. 


Symptoms to Watch For 


As the parts are disassembled, look 
for these symptoms: 


1. Grease or oil on the windings. (Cause: de- 
fective seals or bearing; over-lubrication; 
improper lubricant.) 

. Blued surface of rotor, indicating over- 
heating in rotor. (Cause: defective die casting 
in small aluminum rotors; cracked rotor bars 
in brazed rotor designs; a duty cycle that is 
too hard on the rotor, such as too frequent 
starting or reversing, or excessive load in- 
ertia.) See Fig. 2. 

. Bright streaks or wipe marks around the 
periphery of the stator or rotor, indicating 
rubbing. (Cause: loose bearings; bent shaft; 
distortion of frame; bits of lamination broken 
loose from rotor and caught between rotor 
and stator.) 

. Broken rotor tooth laminations. 

5. Rusty bearings. (Cause: water leaks in plant 
equipment; failure of seals; improper lubrica- 
tion.) 

. Dry bearings. 

. Any fretting, rub marks, or cracked welds 
indicating movement of parts—such as rotor 
creeping on shaft, stator loose in frame, etc. 


. Discolored bearings (ball or roller), indicating 
overheating. (Cause: excessive radial or 
thrust load on bearings, or failure of lubri- 
cation.) 

. Dirt in bearings. 

. Pitted bearings as result of failure of bearing 
insulation (where used) allowing flow of shaft 
currents. Some large motors require this 
insulation because of voltages generated in 
the motor shaft; this is a peculiarity inherent 
in the magnetic design of the motor. 


11. Rough or worn surfaces of slip rings or 
commutators. 

12. Cracked or pitted brushes, or brushes sticking 
in their holders. 

13. Broken brush holder springs. 

14. Loose or broken lashings holding cross con- 
nections, leads, and coil supporting parts to 
windings. 

. Signs of rubbing, with resulting deterioration 
of insulation on leads where they may pass 
against metal ports of the stator, rotor, or 
frame. 

. Oil or grease seals (felt, neoprene or leather) 
“beaten out,” glazed and hardened, cracked, 
etc. (Cause: dirt; bearings overheating; ex- 
cessive shaft whip due to loose bearings or 
bent shaft; rough shaft.) Look for worn shaft 
fits where seals ride on shaft, too. 


. Missing bolts or lockwashers. 


. Worn oil rings. This may cause failure of 
lubrication in sleeve bearing motors. 


. Rub marks in bearing housings indicating 
outer races of anti-friction bearings have 
been spinning. 

. Loose slot wedges, or damaged wedges, in 
windings. 

. Cracked or broken damper bars in rotor 

(see Fig. 1). 


The foregoing list includes the 
visual checks only — things that can 
easily be seen. If any “‘mechanical”’ 
trouble is evident, from above con- 
ditions numbered 3, 7, 8, 18, or 19 
particularly, there are some further 
checks that can be made using meas- 
urement methods available to the 
average shop. These are: 

Clearance in bearings. Sleeve bear- 
ings should have a clearance over 
shaft journals of 0.002 inch to 0.003 
inch per inch of journal diameter. 
Likewise, these bearings should not 
be too loose in their housings. Fit 
here ranges from a press fit on small 
bearings to several thousandths loose- 
ness for large spherical-seat bearings 


which must be free to rotate slightly 
in the housings to compensate for 
small angular misalignment. Ball 
bearings should be tight on the shaft 
by an interference of 0.001 inch to 
0.002 inch, and loose in their housings 
by about twice this amount. 

Straightness of shaft. Shaft bends 
producing only 0.005 inch to 0.010 
inch runout (total indicator reading) 
at the pulley end of the shaft can 
cause noticeable vibration and noise 
in the drive, and premature bearing 
failure is likely. 

Concentricity and squareness of 
fits between bearing and housing, end 
brackets and frame, etc. Bearing 
misalignment is produced by im- 
proper fits. 

The average maintenance program, 
particularly involving large motors, 
will include checks for most of these 
defects at periodic intervals. How- 
ever, when a failure has occurred, it 
shouldn’t be taken for granted that 
the conditions checked at the last 
inspection are still existing. Go over 
the failed unit with at least as much 
care as the one that hasn’t failed. 

If you contact the motor manu- 
facturer concerning the trouble, just 
for advice or to order parts or to 
arrange for him to do the repair at 
the factory, give him all the facts. Start 
with the complete nameplate data on 
the motor. In these days of stainless 
steel nameplates, the plate stays 
readable indefinitely. (Of course, one 
of the first things put down in good 
maintenance records is the nameplate 
data. If it can’t be read later from the 
motor, it’s available in the records.) 

Tell him what the motor is driving; 


Fig. 1. Rotor on 2000-hp, 3600-rpm motor show- 
ing broken damper bar at center that failed in 
fatigue after years of hard service. Look for 
this sort of thing when rotor sparks at startup 


Fig. 2. X-ray picture of portion of end ring 
in die-cast aluminum rotor winding, 75-hp 
squirrel cage motor. Light areas show 
porosity in aluminum which overheated 
rotor. Projecting fin is the blower vane 
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what sort of duty cycle is involved; 
just what happened to the motor; 
what was found when it was taken 
apart. Try to use terminology that 
will leave no doubt as to what part of 
the motor you're talking about. 

As soon as it’s apparent what's 
going to be needed to make repairs, 
order the right replacement parts. 

If proper renewal parts are not on 
hand, it is best to ask the motor 
manufacturer for complete identifica- 
tion (he will probably be able to 
supply a new bearing from his own 
stock at least as quickly as it could 
be obtained elsewhere). 

You want to avoid such things as 
replacing a prelubricated and sealed 
cartridge-type ball bearing with a 
regreasable one of the same basic 
size; replacing a heat-stabilized bear- 
ing for high ambient temperatures 
with one designed for normal tem- 
perature service; replacing an un- 
shielded ‘“‘open’’ bearing with one 
having shields that won't permit 
regreasing to reach the bearing. 

Another serious problem: large 
motors (above 250 hp) commonly 
use ball bearings having larger in- 
ternal clearances than _ standard. 
Bearing fit on the shaft is propor- 
tioned to take up a predetermined 
portion of this clearance by expansion 
of the inner bearing race as it is 
pressed on the shaft. Use of a con- 
ventional bearing of the same size 
results in excessive loss of clearance 
within the bearing; failure may occur 
after a few hours of operation. 

Very old motors, of course, may 
require some improvisation. 

When the expedient thing is to 
improvise a repair without exact re- 
placement parts, here are some things 
to look for: 


Fig. 3. Relation between no load and 
full load current for 1800-rpm motors 
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1. In repair welding motor frames 
or brackets, building up worn shafts 
with weld, etc, use great care to 
avoid distortion or machine fits. 
Check all fits for concentricity and 
squareness before reassembly. 

2. Note carefully the dimensions 
and clearances in all fits between 
mating parts. Any replacement parts 
must be made to preserve these fits. 

3. If a new shaft has to be made, 
be careful to use shafting that will 
match the strength characteristics of 
the original shaft. 

If something is improvised, keep 
an accurate record of what was done. 
This is especially true when the mo- 
tor is not merely repaired but is 
modified to enable it to do its job 
better. 

The motor manufacturer doesn’t 
know anything about such field modi- 
fications, unless you tell him. If some 
subsequent motor failure involves 
these modifications, he won’t know 
what the trouble is; and, of course, 
ordering a “duplicate’’ motor that 
turns out not to be a duplicate has 
strained more than one set of cus- 
tomer relations. 


Proper Reassembly 

When the motor is finally ready to 
be put back together, reassemble it 
properly. Most important thing here 
is to get all the parts back in their 
proper relationship to each other. 
Specifically : 

1. Rotor assemblies in 3600-rpm 
motors, above 150 hp, usually have 
unidirectional blowers on one or both 
ends. Other rotors of many speeds 
and sizes have air baffles or shrouds 
on one end to direct the flow of 
ventilating air. Make sure that rotors 
and blowers are put back on shafts so 
that the proper air flow is main- 
tained. Use the manufacturer’s as- 
sembly drawings if there is any 
doubt. Even if air circulation is no 
problem, some rotors have special 
machining on one end to clear ad- 
jacent parts, such as explosion-proof 
seals or oversize bearing housings. If 
this isn’t watched, there may be 
interference between the parts at 
final motor assembly. 

2. Rotors must be located on 
shafts so as to align the rotor properly 
with the stator. Mislocation of half 
an inch may cause interference with 
adjacent parts in large motors; only 
one-fourth inch in a 2- or 3-hp motor 
can raise the magnetizing current 
25 per cent and the full load amp by 
almost as much. 

3. Double check for presence of 
weld spatter, metal chips, globules or 
copper from winding failures, and 
similar foreign matter in the frame, 
bearing housings, and other nooks 
and crannies inside the motor. If such 


stuff is left undetected and later gets 
loose inside the motor, it can do 
tremendous damage. 

4. Make sure cement or other 
material originally used to seal fits 
between mating parts is cleaned out 
thoroughly and replaced with new 
sealant. 

5. In vertical motors using angular 
contact ball thrust bearings, see that 
the bearing or bearings aren’t put in 
upside down. Except for the “split 
inner race’’ type, such bearings will 
carry thrust loads in one direction 
only. 


Perform Simple Tests 

Finally, there are some simple tests 
that can be performed to be sure the 
assembled motor will run properly. 

First, turn the rotor by hand to 
see that it rotates freely. 

Second, check for proper end-play. 
Unless locked bearing assemblies are 
used, the end-play of a ball bearing 
motor should be about 0.005 inch for 
each inch of shaft length between 
bearings. With sleeve bearings, end- 
play ranges from M42 to '% inch, 
depending on motor size and speed. 

Third, check for uniformity in the 
air gap. If the data is available from 
the manufacturer, the amount of gap 
should be checked. In any case, be 
sure the gap is uniform within 10 per 
cent. Eccentric (and oversize) air 
gaps cause vibration and excessive 
currents; and undersize gap reduces 
torque and may allow the rotor to 
rub the stator. 

Fourth, run the motor without 
load, and observe it closely. Listen 
for unusual noises. Measure the bear- 
ing housing temperature with a 
thermometer. If possible, check the 
no load current in all three phases. 
Ratio of average no load current to 
nameplate rated current should be 
about as shown in Fig. 3; all three line 
currents should be balanced within 
10 per cent. 

A check that is useful if a variable 
voltage source is available is a single 
phase test of induction motor rotors. 
Apply voltage between two of the 
three leads, sufficient to circulate 
approximately rated current. Then 
rotate the rotor and shaft slowly by 
hand, watching the ammeter for sud- 
den fluctuations in current. These in- 
dicate open circuits somewhere in the 
rotor which might otherwise be 
undetected. 

Fifth, check vibration. Use a hand 
vibrometer with a direct-reading dial 
indicator, or one of the reed type. 
Vibration at bearing housings or on 
the frame should not exceed 0.001 in. 

For further details, refer to the full 
text of Underwriters’ Laboratories’ 
recommendations E32 on electric 
motors. THE END 





WHAT CAUSES CORROSION IN THE 
CONDENSER STEAM SPACE’? 


R. A. WILSON OF ALLIS-CHALMERS HERE CONTINUES HIS EXPLANATION 


OF CONDENSER TUBE FAILURES. EROSION WAS DISCUSSED IN DECEMBER 


a tae corrosion has oc- 
J curred mostly in the aftercooler 
tubes of the steam jet air ejectors. Ex- 
perience shows that this corrosion has 
been primarily due to carbon dioxide 
and acid constituents of steam. 
Drainage from aftercoolers with a pH 
of less than 4 and nitric acid present 
is cited as an example. In a few cases, 
Admiralty metal, arsenical copper or 
Muntz metal tubes would last for a 
period of only 15 months. In at least 
one of these cases copper nickel tubes 
have lasted approximately 10 years, 
with some carbon dioxide in the 
steam and condensate in the after- 
cooler. 

It has been recognized for a long 
time that carbon dioxide has been 
the principal offender in attacking 
these tubes. One of the best solutions 
is to use an 18-8 stainless steel tube 
in the aftercooler. Aftercoolers with 
stainless tubes have been in service 
since 1937, with no reported failures. 
It seems that this is a good answer to 
the attack on the tubes. 

Frequently inter- and aftercooler 
tubes are listed together in discussing 
this attack. There is no record of se- 
vere attack in the intercooler under 
any normal situation in power plant 
service. 

Ammonia 

The recent trend is toward the ad- 
dition of ammonia to reduce the iron 
pick-up in the system. While this is 
very effective, it tends to increase 
steam-side corrosion of condenser 
tubes. To understand corrosion in the 
condenser steam space, the effects of 
ammonia in the system should be 
considered. 

Ammonia gas, or a water solution 
of ammonia may cause stress corro- 
sion cracking of Admiralty, alumi- 
num, brass and a number of other 
copper alloys when oxygen, moisture, 
and stress are present. Light drawn 
arsenical copper and annealed 70-30 
copper nickel alloy are considered al- 


Fig. 1. Admiralty metal tube from air 
cooling section of condenser. Note thin- 
ning due to ammonia-bearing conden- 
sate. Rate of attack can be very high 
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most immune to this attack. Admir- 
alty metal and aluminum brass tubes 
should be used in the annealed condi- 
tion. Damage can occur over a long 
period of time with an apparent low 
stress level. When this occurs at at- 
mospheric conditions and particu- 
larly if the stresses are residual 
stresses, the process is sometimes 
called “‘season cracking.’’ Moisture 
and oxygen are considered essential 
for such damage to occur. 

Ammonia is so readily soluble in 
water that it is easily concentrated. 
The ammonia concentration that ex- 
isted or caused trouble is hard to de- 
termine after an incident. It is the 
local concentration and not an aver- 
age concentration that is important. 
Air cooling section of a condenser 
will contain oxygen and moisture, 
and if ammonia is present the possi- 
bility of stress corrosion cracking is 
present. This may occur during op- 
eration, but the writer thinks it is 
more apt to occur during non-operat- 
ing periods. 

Stress corrosion cracking can start 
from the water side of the tube 
during non-operating periods from 
ammonia generated from the decay 
of slime deposits or other organic 
deposits. Cleaning and drying the 
tubes at the time of a shut-down is a 
good precaution. 

Water-ammonia solution will dis- 


solve copper alloys. This may be a 
very dangerous form of attack, which 
has not received the attention it de- 
serves. Water-ammonia solution in 
the presence of oxygen is very cor- 
rosive, and when it drops from one 
tube to the next, it may cause groov- 
ing or a general thinning. This attack 
has been blamed on carbon dioxide 
by the industry in many cases, since 
ammonia trouble has been so closely 
identified with stress corrosion crack- 
ing. Conditions are right for this 
type of attack in the air cooling sec- 
tion of a condenser if ammonia is 
added to the system. 

Ammonia is a non-condensable gas 
at condenser pressures and tempera- 
tures, but it is very readily soluble 
in condensate below saturation tem- 
perature. Condensate is below the 
boiling point if non-condensables are 
present and the more non-condensa- 
ble, the more condensate subcooling. 
Attack on Admiralty, aluminum 
brass, red brass, copper silicon alloys, 
and arsenical copper is at a high rate 
under the right conditions. At very 
low ammonia concentrations the 
copper nickels are supposed to have 
much better resistance to attack. 

Ammonia, being a non-condensa- 
ble, concentrates with the non-con- 
densables. Unlike carbon dioxide, for 
example, it is very readily soluble in 
condensate with very little sub- 





cooling. Surprising concentrations can 
be found in the air cooling section of 
a condenser, under certain conditions. 
A good deaerating condenser operat- 
ing under favorable conditions with 
a pH of 9 and an ammonia concentra- 
tion of about 0.2 ppm in the hotwell 
may have 50 to 125 ppm ammonia 
in the condensate on tubes in the air 
cooling section. 

Some past failures of tubes have 
been directly attributed to ammonia. 
Two cases are known where the tubes 
in the steam space cracked after 
several months of operation. These 
units had been shut down for a period 
of time and one of them, in a sugar 
mill in Cuba, was down during the 
off-season. This attack started on the 
steam side and was not confined to 
the air cooling section. Ammonia 
may have been present in the system 
from accident, from decay of organic 
material, or because it was put there 
during the shut-down period and 
caused the tubes to crack. 

In two other cases cracking began 
on the steam side of tubes after about 
14 years of operation. One of these 
units was equipped with Muntz 
metal tubes and the other with Ad- 
miralty. Cracking started from the 
outside in the air cooling section. It 
is assumed that this was caused by 
ammonia, but whether the major 
damage was done when the unit was 
standing idle or operating is not 
definite. 

Ammonia attack may not always 
be recognized. There has been more 
trouble in condensers, with tube at- 
tack on the steam side in the air 
cooling section. In many cases this 
attack evidenced itself as a sort of 
grooved appearance of the tubes. 
It was, in effect, a general thinning 
of the wall through erosion by cor- 
rosive condensate. 

Since carbon dioxide produced a 
similar attack in aftercoolers, it has 
frequently been said that this attack 
was caused by carbon dioxide. On oc- 
casion such tubes have been sent to 
laboratories for inspection and analy- 
sis, and carbonates have been found 
on these tubes, indicating that the 
attack was definitely caused by car- 
bon dioxide corrosion. Such reports 
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have indicated to water chemists that 
this was carbon dioxide attack and 
that they should counteract it by 
adding ammonia or amines or some 
neutralizing solution. 

It is felt that this attack is due to 
the action of ammonia rather than 
carbon dioxide. For one thing, a leak 
occurring in this section allows water 
to leak in over the tubes from the cir- 
culating water side through the holes 
that were made before the leak was 
discovered. In some cases this attack 
has taken place in a period of 15 to 18 
months and caused failures. The at- 
tack is felt to correspond to that de- 
scribed in a paper by Ernest B. 
Harrison in POWER PLANT ENGI- 
NEERING, June, 1944, page 87, en- 
titled Corrosion of Condenser Tubes 
by Ammonia. 


Beyond the Hotwell 

Theoretically, the destructive at- 
tack of ammonia on condenser tubes 
is likely to occur, if it does occur, in 
the area beyond the hotwell in a de- 
aerating condenser. In this area the 
steam and non-condensables are on 
the way to the air pumps and must be 
cooled so that the non-condensables 
can be pumped out of the condenser. 

There will be a falling stream of 
condensate through the upcoming 
steam and non-condensables. Con- 
densate from the top of the air cool- 
ing section will be cooled to the tem- 
perature of the air going to the vac- 
uum pump. As this cooled conden- 
sate drops through the upcoming 
steam, it will be heated until it gets 
to the lowest tubes above the hotwell 
where it should be substantially at 
the steam temperature. As this cold 
condensate meets the hot gases and 
vapor, including ammonia, it is able 
to absorb the ammonia and in effect 
wash it from the gas and vapor 
stream into the liquid stream. 

Now charged with ammonia, the 
condensate drops lower into the tube 
bundle where at some point, due to 
being heated, it will release its am- 
monia again to the rising steam. In 
effect, there is a reboiler condition 
that exists in this air cooling section. 
We see no particular evidence of the 
possibility of venting ammonia out 


of a system under these circumstances. 

Some condensers built around 1917 
and earlier had no air cooling section 
beyond the hotwell. In these units 
the condensate and non-condensables 
were removed from the bottom of the 
tube bank. These condensers could 
stand considerable ammonia. While 
the air and non-condensables were 
cooled and had the ability to absorb 
ammonia, it would be diluted in such 
a way that the concentration wouldn’t 
be as high as in a reboiler section of a 
deaerating condenser. 

Such a condenser would not be 
satisfactory by today’s standards be- 
cause its condensate would contain 
tremendous amounts of oxygen and 
nitrogen and all the other non-con- 
densables that might be in the stream. 
Such condensate would be very ecor- 
rosive, and the copper pick-up would 
be very high, but it probably wouldn’t 
eat holes in the condenser tubes. 

Considering the above analysis, 
the places where the ammonia would 
tend to concentrate would change or 
move up and down in the air cooling 
section as the amount of air leakage 
changed. If the vacuum pump ¢a- 
pacity is reduced or the air leakage is 
increased to the point where all of the 
surface beyond the hotwell is used for 
air cooling and there is considerable 
subcooling of the condensate leaving 
the main body of the condenser, then 
the ammonia might be washed out 
and diluted in the main body of the 
condenser. Thus it would stay in the 
hotwell instead of going into the air 
cooling section. This would make such 
a condenser operate essentially as did 
one of the early condensers mentioned 
above. 

Some of the units that have had 
failures after a fairly short time have 
also operated at steady loads and 
with fairly low and very consistent 
air leakage. Number of tubes at- 
tacked was very low, since the re- 
boiling effect and the concentration 
of ammonia were very much local- 


Fig. 2. Admiralty tube from air cooling 
section. Grooving attack is typical of 
ammonia-bearing condensate but a 
thinned section may be smooth, uniform 





ized. Some of the units that have 
operated for longer periods of time 
with no trouble to date may have 
the attack distributed over a great 
number of tubes, with the critical 
point varying from day to day and 
from hour to hour, depending on the 
air leakage, load and water tempera- 
ture. This might indicate that when 
these tubes are found damaged there 
may be a considerable area of attack 
instead of something like 12 or 20 
tubes, as has sometimes been the 
case. 

How much ammonia should be 
used? From the above discussion it is 
evident that it is hard to predict just 
what would happen in any given case 
or how long ammonia can be used in 
certain concentrations without caus- 
ing trouble. This is partly because 
ammonia is extremely soluble and has 
a tendency to concentrate at certain 
critical areas. This is dependent upon 
the air leakage and air removal of the 
system, and temperature distribu- 
tion as discussed above. 

Where ammonia is added to the 
system in carefully controlled amounts 
the danger appears to be less than 
with larger amounts of ammonia get- 
ting in accidentally. There are a 
number of units that have been using 
ammonia, or amines which may yield 
ammonia, for about eight years on a 
controlled feed basis. On the other 
hand, in some cases in 18 months 
there was considerable attack and 
tube failures caused by ammonia 
getting into the system in large quan- 
tities by mistake or due to operating 
errors. 

There is some hazard in the use of 
ammonia under any circumstances, 
and there certainly is a hazard in 


Figs. 3—4. Aluminum and brass tubes from unit after two years of steady operation 
and 15 months of occasional operation. Admiralty, Muntz tubes show similar attack 


having uncontrolled amounts of am- 
monia in the system. Uncontrolled 
addition of ammonia may occur in 
several ways. Any plant that has con- 
siderable condenser tube leakage will 
have uncontrolled addition of am- 
monia in the system. In practically 
all plants the raw water will contain 
organic material which will break 
down into ammonia in the boiler. 

Thus, to control ammonia corro- 
sion, condenser leakage must be con- 
trolled. Also, the use of water in the 
boiler that is treated with a corrosion 
inhibitor, such as the nitrites, can add 
appreciable quantities of ammonia to 
the system. Sodium nitrite in water 
used for testing the condenser and 
the boiler must be thrown away to 
prevent an accumulation of ammonia 
in the system when the plant is 
started after shutdown. Elimination 
should be accomplished in all ways 
practical, such as throwing away 
aftercooler drains, and with vigorous 
venting. 


Using Amines 

Advantage of using ammonia or 
amines to control pH and reduce iron 
corrosion is appreciated. It is helpful 
to the condensate piping, the steel 
parts of the condenser, the boiler and 
perhaps the turbines. There is a feel- 
ing in the industry that ammonia or 
amine pH control may help and cer- 
tainly doesn’t add to copper alloy 
corrosion if oxygen can be excluded. 
The sad fact is that oxygen cannot be 
eliminated from the air cooling sec- 
tion of the condenser. 

Amines are less harmful to copper 
alloys than ammonia in a given con- 
centration. They are easier to get into 
the condensate in the primary con- 
densing zone (without subcooling). 
They do not tend to concentrate 
as much in subcooled condensate as 
does ammonia. Ali of the amines will 


break down into ammonia. Extent of 
the breakdown will be influenced by 
temperature and pressure and perhaps 
other impurities present; thus the ex- 
tent of breakdown may vary greatly 
with operating conditions. When 
amines are used, ammonia is present 
accidentally. 

Ammonia is lost from the system 
through the aftercooler vent and 
through aftercooler drains if they are 
thrown away. Distribution of ammo- 
nia between the vents and drains 
will depend on the cooler design and 
capacity and innumerable operating 
conditions. 

There are often good reasons for 
not returning aftercooler drains to 
the condenser, not considering their 
ammonia content. If ammonia gets 
into a system accidentally, throwing 
away aftercooler drains is helpful 
and may for practical purposes solve 
the problem. If pH control is by the 
addition of ammonia, amines or from 
hydrazine, throwing away aftercooler 
drains may reduce corrosion and 
change of tube failure. It is highly de- 
sirable although it may seem waste- 
ful. 

The place where chemicals are 
added and the manner of control are 
very important in considering the 
results on copper alloy material in 
the system. Experience of the last 
eight years where pH control has 
been used continually in many units 
indicates that the practice is not al- 
ways as dangerous as some feared. 
Many units have no known evidence 
of ammonia failures or serious attack 
after six to eight years. This is re- 
assuring. 

The threat has prompted the use of 
stainless steel or stainless steel du- 
plex tubes of several units, in the 
air cooling section. This seems to be 
a precaution which should be con- 
sidered. THE END 
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Brilliantly lit, the new $110 million Bergen Generating 
Station of Public Service Electric & Gas Co, at Ridgefield, 
N.J., makes a striking view for motorists on the New Jersey 
Turnpike. Mirrored in Overpeck Creek, administration build- 
ing and turbine room are lighted to 10 and 14 footcandles 
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Tiny chokes used in electronic circuits 
are stored in wall at Nytronics, Inc, can 
be packaged 200,000 to a cubic foot 


27 tons of Superior packaged boiler are raised 
to 14th floor of Brooklyn, N.Y., Union Gas building 
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Reactor vessel for Hallam (Nebr.) atomic 
power plant is lowered into place. The 75,000- 


kw plant is using a sodium-cooled, graphite- 
moderated unit designed by Atomics International 
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This 30-ft, 16-ton piping assembly, delivered in one 
piece, goes into the hot reheat system of Union Electric's 
Meramec Station unit No. 4. Midwest Piping fabricated it 


NEWS REEL 


Wire-stringing by Hiller helicopter saves time for Pacific 
Gas & Electric in building a 2.7-mile long powerline in 
mountain area. Thirty poles in the line were also placed by 
helicopter. This air-lift erection of line took only 10 hours 


Bound for Commonwealth Edison's Crawford 
Station is this record-size transformer from 
Allis-Chalmers. It has an equivalent two wind- 
ing capacity of 404,250 kva, weighs 673,000 
Ib installed, is 36 ft long, 18 wide, 19 high 
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Plasma torch built by Amperex Electronic Corp uses an 
electromagnetic field to generate temperatures in excess of 
3000 C. Here the torch is being used to melt steel in the lab 
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UNIQUE HYDRO VALVE 
ARRANGEMENT SAVES SPACE 


EDWIN W. MURPHY, HYDRAULIC EXPERT, TELLS HOW EBASCO 


AND ALLIS-CHALMERS SOLVED A TRICKY HYDRO PROBLEM 


= feminine STORAGE and _ flood 
control projects confront design 
engineers with many problems. Some 
of these have conventional solutions; 
require application of new 
ideas to provide the best solutions. 

In their study of a storage dam for 
the Carolina Power and Light Co’s 
H. B. Robinson steam electric plant 
at Hartsville, S.C., the engineers at 
Ebasco Services met such a problem. 
This plant required a dam to provide 
storage water for the steam plant. 
The dam was built into a limited 
space, and fainter gates were built 
into its crest to provide spillway 
capacity for flood conditions. 

In addition to providing for flood 
conditions, they were also required to 
provide a minimum downstream flow 
at all times. During high water 
periods, the tainter gates could be 
opened, and normal stream flow 
would pass through. In periods of 
low flow, it became imperative to 
regulate this flow accurately to con- 
serve as much storage as possible, yet 
maintain the minimum flow require- 


others 


ments. 

Regulation with gates is difficult, 
due to the large opening obtained 
with only slight movement of the 
gate. In addition, the regulation must 
continue even though head-water 
level may often fall below the sill of 
the gate. Under this condition, flow 
must be maintained by other means. 

A “Howel!-Bunger” valve was 
proposed as a solution to the regula- 
tion problem. This valve has a very 
high coefficient of discharge, and its 
rate of flow can be accurately com- 
puted for any head and for any open- 
ing between and full open. 
The valve can be positioned to the 
required opening to suit upstream 
water level and to regulate the dis- 
charge. 

This type of valve plays an impor- 
in the operation of the 
serving as a 


closed 


tant role 


Robinson plant by 


Fig. 1. Cascade of water is produced 
by the H-B valves installed in pier be- 
tween the tainter gates. Cascading 
effect serves to purify water as it is 
released into the tailrace. Spillway 
structure is for the cooling lake at 
H. B. Robinson steam-electric plant 
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means of purifying water discharged 
at the dam. This is accomplished 
when the discharge water passes 
through the valves and rises in a 
15-ft cascade in the tailrace. The 
cascading effect adds oxygen to the 
water, thus further purifying it as it 
is discharged below the dam. 
Locating a valve in the dam, suffi- 
ciently large to obtain the required 
discharge at low head, presented a 
new problem. Placing the valve open- 
ing in the spillway section of a tainter 
gate was out of the question. Such 
a location would subject valve and 
discharge chamber to severe damage 
when the gate was open and flood 
waters (with accompanying debris 
were coming down over the dam. 


Alternatives Considered 


Alternatives were to place the 
valve at either end of the spillway, 
or between the tainter gates. Since 
the H-B valve discharge is in the 
form of a hollow cone, to break up 
the jet and dissipate its energy there 
should be ample space around it. The 
dam was located in a restricted area 
which would not permit use of a 
valve discharge chamber at either 
end. Only one place was left to locate 
the free discharge valve, and this was 
in the pier between the tainter gates. 

Valve size, as determined by re- 
quired flow at lowest head-water 
level, had certain fixed physical 
dimensions. It also had certain mini- 
mum clearances for installation and 


service. These dimensions, when used 
with the tainter gate pier, proved 
that a wider pier would be necessary. 
Since the space for spillway was so 
limited, use of a wider pier would 
require the gates to be reduced in 
length, thereby reducing the spillway 
capacity. This reduction could not be 
permitted, since the spillway then 
would not be large enough to provide 
capacity for maximum flood condi- 
tions in the stream. 

Our engineers tried a new arrange- 
ment, using two smaller valves instead 
of one large one. To keep mounting 
width at a minimum in the small pier 
width, the two valves were placed in 
a vertical position. Fitting nicely into 
the limits of the pier, the valves are 
also protected from discharge through 
the gates over the spillway (Figure 2). 
Such an arrangement would cause the 
head on the upper valve to be less 
than on the lower. However, the re- 
duced head was not serious since the 
combined discharge of the two valves 
at minimum head-level would still be 
sufficient to meet minimum flow. 

Conventional type of operating 
mechanism consists of a screw stem 
on each side of the valve, driven by 
an enclosed worm gear, and con- 
nected by a special miter gear on top 
of the valve. This special miter gear 
is, in turn, connected by a vertical 
shaft to a drive mounted above. 
Because one valve would be above 
the others, no shaft could be used on 
the vertical center-line of the lower 
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Fig. 2. (Right). Vertical section of 
the dam, showing placement of valves 
in spillway. Fig. 3. Schematic ar- 
rangement of the hydraulic pressure 
control system for operating valves 
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valve. With limited space for width, 
gear units on the side of the valve 
would stick out into the spillway and 
be subject to damage. 

Since conventional operation was 
not satisfactory, the valves were 
modified for operation by use of two 
high-pressure hydraulic cylinders. 
The cylinders were mounted on verti- 
cal center-line, one above and one 
below each valve. It was then a 
simple matter to carry pressure to 
the cylinders with tubing connected 
to remote-control valves. 

For this installation the pressure 
lines were carried to a point approxi- 
mately 50 feet above the valves, 
where the pressure unit and controls 
could be conveniently located and be 
readily accessible. Through use of 
hydraulic cylinders, with oil as the 
fluid, the problem of frequent inspec- 
tion and lubrication of the operating 
gearing was eliminated. 

In operating the valves, it is neces- 
sary for the operator to know the 
exact position of each valve at all 
times so he can set the opening at the 
desired position — to give required 
discharge. With the valve located 
remotely from the control point, a 





position indicator of some type was 
needed. For this installation, a 
rheostat was mechanically connected 
to a moving part of the valve, so that 
motion of the valve was translated 
into a variable resistance in the 
rheostat. By connecting the rheostat 
to a voltmeter, and graduating it so 
that resistance was measured in 
terms of valve opening, a simple 
remote indicator was obtained. 


Holding in Position 


It is important to hold the valve 
in any set position between open and 
closed, and to hold it in closed posi- 
tion. With conventional valve-oper- 
ating gearing, the self-locking screw 
stems provide these features. Using 
a hydraulic cylinder operator, with 
a control valve having blocked ports 
position, the oil can be trapped on 
both sides of the piston, thus pre- 
venting drift. Since the pressures on 
the H-B valve are almost balanced, 
there is little or no tendency for it 
to drift open — or closed. Blocking 
of both ports on the control valve 
will hold it in any position. 

To hold the valve in 
position it is necessary 


its closed 
to apply 
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pressure to keep it tight on its seat. 
Again, with a conventional geared 
mechanism, this is provided by the 
self-locking screw stem. When a 
hydraulic system is used, some sort 
of pressure-accumulator must be used, 
with an air cushion to provide elastic- 
ity and maintain compression in the 
oil line. Oil is practically non-elastic, 
so even a slight leakage past the 
piston will dissipate the pressure 
unless a replacement supply is pro- 
vided to make up the leakage. 

Figure 3 shows a schematic ar- 
rangement of the pressure-control for 
the valves. This control uses one 
pump and accumulator to provide 
pressure for two valves, each of 
which can be operated independently 
of the other. 

For normal operation, the solenoid- 
operated control valve is moved to 
either open, or closed, position by 
energizing the solenoid through a 
pushbutton. This connects one side 
of the cylinders to pressure, and the 
other side to pump. 

When the valve is closed and 
seated, with full pressure on the 
cylinders, auxiliary valve “‘A”’ opens 
to apply pressure from the tank 
directly to the cylinder and to main- 
tain pressure to keep the valve tightly 
seated. Valve “A’”’ will remain open 
after solenoid is de-energized and con- 
trol valve returns to blocked-port 
position. Valve “A” will automati- 
cally close when the control valve is 
moved to connect cylinders for open- 
ing of the valve. 

The installation described here pro- 
vides an accurate means to regulate 
the flow of water through the valves 
at all times. THE END 
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GAS TURBINE POWER GENERATION 


F. H. FORD, JR. AND J. K. HUBBARD, OF CLARK BROS. CO TURBO 


PRODUCTS DIVISION, 


‘INCE POWER generation is de- 
sJ pendent upon rotary motion, it 
becomes axiomatic that the simpler 
the transition to this type of motion, 
the more reliable the power output. 
Turbo-machinery becomes a natural 
to this type of application and has 
proved itself time and again through 
steam turbines, hydraulic turbines, 
expansion turbines, and gas turbines. 

In the past ten years gas turbines 
have recorded for themselves reliabil- 
ity factors exceeding those of many 
other prime movers. Particularly in 
installations where annual planned 
maintenance of all equipment has 
been enforced, the units have per- 
formed remarkably well, indicating 
availability approximating 100 per 
cent. 


Installed Cost 

The economics of the various prime 
movers which can be utilized will 
vary based upon location, type of 
building required, station auxiliary 
services, fuel availability, etc. In gen- 
eral, a gas turbine is a low capital cost 
prime mover and, when compared on 
an installed basis with other prime 
movers, will show an appreciable 
saving. 

It is estimated that the installed 
cost of a steam or diesel plant will 
vary from 15 to 40 per cent more on a 
dollars-per-kilowatt basis than the 
cost of a comparable gas turbine 
plant. This has been represented 
graphically in Figure 1. 

In any installation producing 
power, operating costs can normally 
be divided into major categories of 


Fig. 1. Chart shows the relative total 
installed cost vs size of the plant 
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fuel, operating personnel, utilities re- 
quired, and maintenance. 

Fuel costs represent the largest 
variable item, since each prime mover 
will have its own inherent efficiency; 
and further, the location of the prime 
mover relative to availability and 
fuel cost can make this of major or 
minor importance. 

Other operating costs can be more 
readily established and grouped ac- 
cording to the prime mover and its 
power output. In Figure 2 it will be 
noted that the total operating cost of 
a steam or diesel plant, excluding 
fuel, will be approximately 60 to 80 
per cent more than that of a gas 
turbine plant for average sizes. This 
factor in itself will normally be more 
than enough to offset the slightly 
higher fuel ¢onsumption of the gas 
turbine. 

Gas turbine installations can be 
made even more attractive from an 
economic standpoint if advantage is 
taken of some of the inherent charac- 
teristics of the machine. In the proper 
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EXPLAIN GAS TURBINE ECONOMIC ADVANTAGES 


climatic environment, gas turbines 
can be installed in a semi-protected 
area or even in some cases left com- 
pletely unprotected. An open-sid- 
building of minimum cost and require 
ing minimum erection time can be 
utilized. 

Ability of the gas turbine to be 
automated and operated from a cen- 
tral station or system control location 
offers further advantages to this type 
of installation. Automatic operation 
and monitoring have become proved 
methods of control. In industrial ap- 
plications, units of up to 30,000 kw 
capacity are presently being operated 
from locations many miles distant 
from the installation with only pe- 
riodic inspection of the unit. 

One of the prime assets it has to 
offer is its ability to generate power 
and be on the line in a minimum time 
from a cold start. 

The simplicity of design and the 
principles of all turbine machinery 
are exemplified in the low mainte- 
nance requirements of gas turbine 
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EXAMPLE: 4000 KW PLANT — 


THE APPROXIMATE INSTALLED COST OF A DIESEL PLANT WILL BE 19%, AND A 
STEAM PLANT 41% GREATER THAN A GAS TURBINE PLANT 





Fig. 2. Relative total operating cost 
(exclusive of fuel) vs size of the plant 


prime movers. With gas_ turbine 
yearly maintenance costs, excluding 
labor, running approximately $1.00 
to $1.30 per kw year, the comparison 
to the maintenance costs for other 
prime movers becomes very similar 
to the comparison of operating per- 
sonnel required. Various sources and 
studies have indicated that gas tur- 
bine plant maintenance has been 
approximately 50 per cent of that of 
diesel or steam plants. 

In a_standard-type installation 
where the gas turbine generator set is 
controlled by a unitized control panel 
in the proximity of the unit, the 
operating personnel required is nor- 
mally less than that required for 
other services within the same sta- 
tion. Experience has shown that any 
particular gas turbine installation in 
the medium to large sized units needs 
approximately one-third of the per- 
sonnel required for a similar station 
with internal combustion engines. 

This has also been substantiated by 
users representing more than 150,000 
gas turbine horsepower and an equal 
amount of piston-type horsepower 
for compressor drive. Total labor 
costs for gas turbine installations has 
been less than 50 per cent of that for 
engine stations. 

Fuel versatility is always an eco- 
nomic consideration and a balance 
between the amount of equipment 
required and the savings realized in 
purchasing various fuels. Units now 
developed are capable of operating 
on gaseous or liquid fuels and can 
change from one fuel to another 
while under load. With a minimum 
investment in an alternate fuel stor- 
age, extraordinary reliability can be 
assured through the use of a dual fired 
gas turbine. 


Foundation Requirements 

In power generation installations 
where the cost of foundation, build- 
ings, connection of auxiliaries, and 
cost of installation can account for as 
much as 50 per cent of the total 
installed cost, it becomes obviously 
important to minimize these items. 

In comparison to the structural 
requirements of a mammoth founda- 
tion capable of resisting the weight 
and impact loading of a piston-type 
engine, the gas turbine can be in- 
stalled on a simple reinforced con- 
crete mat or on a structural steel 
platform. Most industrial-type gas 
turbine units of the small and inter- 
mediate sizes are shipped from the 
manufacturer’s plant on a common 
structural-type base, thereby mini- 
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mizing field alignment and installa- 
tion problems. 

The lube oil requirements of a gas 
turbine are practically nil. The water 
requirement for cooling purposes can 
be eliminated by use of air coolers. 
Electric power requirement for ac- 
cessories and auxiliaries — although 
very small to start with-— can be, 
and usually is, further reduced by 
using shaft-driven accessories when- 
possible. The economic and 
operating advantages over other 
prime movers with high lube oil 
consumption, excessive water require- 
ments, large cooling towers, and need 
of appreciable amounts of auxiliary 
power become apparent. 


ever 


Gas Turbine Cycles 

Gas turbine components can be 
arranged in many ways to provide 
particularly desired characteristics, 
from the simple cycle to the complex 
compound cycle with intercooling, 
reheat, and waste heat recovery. 
Minimum of parts and complexity is 
associated with the greatest reliabil- 
ity and minimum first cost. 

Simple cycle arrangement offers 
the best answer to the requirement 
for reliability, though in areas of high 
fuel costs its high fuel consumption 
might offset the savings in fixed costs 
shown previously. Fortunately for 
the gas turbine many installations 
have requirements for refrigeration 
and auxiliary drives that can be met 
by: waste heat recovery. Losses in the 
gas turbine are almost completely 
contained in the exhaust and can be 
readily converted to useful energy by 
the addition of a waste heat steam 
generator. 

This steam can be used for driving 
auxiliary pumps and fans as well as 
an absorption refrigeration system 
for site comfort cooling. Resulting 
gain in fuel utilization brings the 
total operating costs of the gas tur- 
bine plant to a level more than com- 
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petitive with other prime movers. 

Use of the regenerative cycle will 
reduce fuel consumption by over 30 
to 50 per cent depending on the size 
of the heat exchanger employed. 
However, as no auxiliary energy is 
gained from the regenerator, fuel 
utilization is not as great as with the 
waste heat steam generator, and the 
first cost in dollars per effective kw is 
much higher. For these reasons it is 
not generally considered as a desira- 
ble cycle arrangement for other than 
large commercial stationary installa- 
tions such as municipal power sta- 
tions and gas transmission compres- 
sor stations. 

Compound cycle employs twe com- 
plete turbines with the flow in series 
from the low-pressure compressor 
through the high-pressure compres- 
sor, then expanding first through the 
high-pressure turbine thence through 
the low-pressure turbine. Low- 
pressure set is coupled to the genera- 
tor while the high-pressure turbine 
drives only the high-pressure com- 
pressor. By the further addition of 
regeneration this cycle can be the 
equal of the diesel cycle in efficiency. 

Obvious complexity and attendant 
high first cost in the smaller sizes 
eliminate this cycle from considera- 
tion, although for large commercial 
installations say 20,000 kw — it 
becomes much more attractive to 
consider. 

A trailer-mounted unit completely 
self-contained including generator, 
switchgear, and turbine controls can 
be built up to approximately 2500 
kw within the legal load highway 
restrictions of most states. In rail 
cars, mounting units can be built to 
7500 kw. 

The gas turbine should never be 
discounted in any installation requir- 
ing power. Factors such as low initial 
cost, minimum operating personnel, 
and low maintenance cost are all in 
favor of the gas turbine. THE END 
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IOWA UTILITIES FIND 
MANY ADVANTAGES IN POWER POOL 


SUCCESS OF THE POOL ARRANGEMENT IS DESCRIBED BY 


DUANE HAWTHORN, OF IOWA PUBLIC SERVICE COMPANY 


perenne sogg i STUDIES, made by five Iowa power 
4 companies, indicated that considerable savings were 
possible by pooling the generation and transmission 
facilities of the group. Companies involved are: Iowa 
Electric Light and Power, Iowa-Illinois Gas and Electric, 
Iowa Power and Light, Iowa Public Service, and Iowa 
Southern Utilities. The decision to form this pool was 
made on July 1, 1958. 

It was decided that the Iowa Pool, patterned somewhat 
after the Illinois-Missouri Pool, would operate without 
central control for administration, planning, and opera- 
tion of the generation and transmission facilities. Instead, 
each company would individually control, and operate, 
its own facilities —- as an integral part of the Pool opera- 
tion. The Pool would be operated by various committees 
in which each of the five participants would be represented 
by its own personnel. 

After two years of operation there is much evidence to 
prove the worthiness of the venture. With this type of 
operation, expenses incurred by the pooling operation are 


a minimum. Some extra traveling expense (by members 
of various committees), and some communication ex- 
penses, can be chargeable to the Pool operations. These 
are very nominal in comparison with costs of maintaining 
a central-control authority. 

Committees set up by the Pool agreement are: 

1. Administrative, to which all other committees are 
subordinate, and whose duties are to make all major (and 
long-range) decisions on operation and expansion of fa- 
cilities; and 2. Operating, whose duties are to conduct 
the day-by-day operation of the Pool, and to report to the 
Administrative committee. To aid the above committees 
in executing their work, additional committees on Plan- 
ning, Capacity Testing, Communications, and Relaying 
have been set up. 

Savings which have already been realized are enumer- 
ated below: 

1. Pooling spinning reserve. If each company were to 
carry enough spinning reserve for its largest single con- 
tingency, a total of about 250 Mw of spinning reserve 
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POOL INTERCHANGE 
MWH 


MONTH 


July 58 
Aug 2,227 
Sept 4,918 
Oct 5,820 
Nov 9,425 
Dec 33,285 
Jan 59 41,163 
Feb 25,993 
March 19,618 
April 10,023 
May 5,967 
June 8,253 
July 3,740 
Aug 2,418 
Sept 7,157 
Oct 10,902 
Nov 28,848 
Dec 19,014 
Jan 60 27,939 
Feb 29,241 
March 25,114 
April 5,059 


326,840 


716 


TOTAL 





Typical Pool Operations for 22 Months 





TRANSACTIONS WITH OTHERS 


DELIVERED NET 


RECEIVED 
26,895 259 ~ 26,536 
28,940 278 ~ 28,662 
36,608 0 36,608 
37,162 116 - 37,046 
14,908 147 —14,76) 
25,951 112 —25,839 
23,319 744 —22,575 
20,960 2,340 — 18,620 
13,702 1,991 11,711 
23,790 817 —22,973 
28,392 707 —27,685 
34,862 286 —34,576 
47,266 104 — 47,162 
45,667 464 —45,203 
46,864 796 — 46,068 
23,517 859 22,559 
38,668 4,773 33,895 
29,512 3,901 25,611 
41,881 4,868 37,013 
40,192 2,984 37,208 
39,013 4,748 - 34,270 
29,062 4,160 24,902 


697,131 — 661,483 


35,454 








would be necessary. By pooling reserves, a total of 9) Mw 
is all that is needed. This represents annual savings of 
hundreds of thousands of dollars. 

2. Interchange of energy during the first two years 
totaled 342,705 Mwh between the Pool members. The 
estimated average savings per Mwh is three-fourths mill, 
or an indicated annual savings of about $250,000. In ad- 
dition, about twice that amount of energy has been inter- 
changed between the Pool members and other neighbor- 
ing utilities, as it is permissible for one member to act as 
‘“‘vo-between”’ with his non-pool neighbors and an- 
other Pool member. 

3. Maintenance schedules are coérdinated, making it 
possible (during major equipment outages) to continue 
service, without suffering economic loss caused from op- 
erating high-cost peaking equipment. 

Future savings will include deferment of new plant 
construction (of 300 Mw) for two years, made possible 
by the pooling of reserve capacity. Each member need 
not maintain a reserve capacity in excess of its peak de- 
mand, as long as there is adequate reserve elsewhere in 
the Pool. A deficient member pays the surplus members a 
monthly capacity charge for the deficiency. In this man- 
ner a member can well afford to defer installation of new 
capacity and to justify much larger unit-sizes when the 
installation is made. 

At the same time, total Pool reserves can be held to 
10 or 15 per cent above peak demand, while the members 
benefit from lower installation and operating costs on 
units two or three times larger than could be possible 
on an individual company basis. (A 125-Mw unit is now 
under construction, and work on 150-Mw units will soon 
begin. ) 

Fuel savings, resulting from the installation of larger 
and more efficient units, will also produce more savings. 
Also, development of a coérdinated communication sys- 
tem, which can be used for Pool business as well as in- 
dividual company business, will increase efficiency. 

Although economic savings are the easiest to measure, 
certainly the most important advantage the Pool offers 
our customers is the increased reliability of the total 
power system. The Pool has proved its worth on many 
occasions (during times of trouble) in neighboring sys- 
tems, as well as inside the Pool. 

Of course, there is the problem of operating such an 


organization in a way to assure full economy of produc- 
tion; but some unique features have been developed, 
which are tremendous aids to operation. A full-period, 
leased Teletype service was installed (on a trial basis) 
among the five dispatching offices located at Cedar 
Rapids, Davenport, Des Moines, Sioux City, and Center- 
ville. It has since become an invaluable tool with which 
to market power, meet emergencies, and transmit all 
types of information pertaining to the Pool operation. 
It gives each participant a written record of every 
transaction. 

To prepare schedules for the interchange of economy 
energy for the following day, a cost survey is put on the 
Teletype by each member, showing his expected in- 
cremental (and decremental) costs for various blocks of 
power. From this survey it is usually easy to see which 
participants should buy, and which should sell. Later in 
the day a summary of each member’s schedules is put on 
the Teletype. This shows his scheduled interchange, na- 
tive load, spinning reserve, and incremental (and decre- 
mental) costs, based on his scheduled generation for 
morning, afternoon, and evening loads. 

In case any emergency energy is needed by any mem- 
ber, he needs only to call on the other Pool members for a 
certain total Mw replacement, and each will immediately 
deliver (from his spinning reserve) a predetermined 
amount, which has been calculated in proportion to his 
spinning-reserve responsibility. Spinning-reserve respon- 
sibility is proportionate to the ratio that each member’s 
maximum native load demand bears to the total maxi- 
mum Pool demand. 

Another type of energy that can be scheduled is called 
equalization energy, and it is scheduled when a capacity de- 
ficiency exists in a member’s system. It carries a fixed cost 
of five mills and must be scheduled at least twelve hours 
in advance. 

With these methods, it is possible to attain central 
dispatch economies without a central dispatching organi- 
zation. There is constant effort from the several commit- 
tees to improve all phases of the Pool operation. The 
past two years indicate we have tremendous opportuni- 
ties in continuing to develop an economical and reliable 
power pool in Iowa. What was only a dream a few years 
ago, when the first 161-kv transmission lines were built 
in Iowa, has become a very workable reality. | THE END 
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DENSITY SWITCH DETECTS LEAKAGE 
FROM GAS-FILLED TRANSFORMERS 


BEATRICE A. HICKS, DIRECTOR OF ENGINEERING 


OF NEWARK CONTROLS COMPANY, DESCRIBES A NEW DEVICE 


FOR WARNING OF LOSS OF GAS OR GAS-VAPOR COOLANT 


EAKAGE OF INERT gases and 

4 vapors used as coolants and in- 
sulation in power transformers need 
no longer wait for after-the-fact de- 
tection and location. Recent develop- 
ment of the gas density switch now 
makes possible early detection and 
remote indication of leakage in time 
to prevent critical loss of expensive 
gases or permanent damage to equip- 
ment. 

During the last four years gas and 
gas, vapor-cooled power transformers 
have made steady progress. In 1956 
two 2000-kva, 69-kv transformers 
were installed by the Consolidated 
Edison Company of New York. In 
July of 1958 a 7500-kva, 34.5-ky 
vapor-cooled unit was installed at the 
Baltimore Gas and Electric Com- 
pany, and more recently a 10,000- 
kva, 69-kv gas-filled power trans- 
former was put into operation by the 
Pennsylvania Power and Light Com- 
pany at Allentown, Pennsylvania. All 
four power transformers either 
sulfur hexafluoride or sulfur hexa- 
fluoride plus a fluorocarbon vapor as 
the insulating and cooling medium 
because of its high dielectric strength 
at moderate pressure and its resist- 


use 


ance to decomposition. 
Just recently, two 
rated 12,500 kva were shipped to 
Pacific Gas & Electric Co. Two others 
are under construction: one for Con- 
solidated Edison, and one for Pacific. 
In gas- and vapor-cooled units 
which use a mixture of sulfur hexa- 
fluoride gas and fluorocarbon vapor 
to serve as both the insulating and 
cooling medium, the _ vaporizable 
liquid is pumped from a sump at the 
bottom of the tank as a liquid. 
Power transformers insulated and 
with gas and vapors have 
many advantages over their prede- 
using oil for this purpose. 


115-kv units 


cooled 


cessors 


Fig. 1. Schematic drawing showing the 
gas density switch as it is mounted on 
housing containing artificial atmosphere 
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These artificial atmospheres are capa- 
heat absorption and 
greater arc suppression; are non- 
flammable, non-toxic, lighter in 
weight and require less maintenance 
effort. However, hermetically sealed 
power transformers have the inherent 
problem of gas and vapor leakage 
which results in corona and increased 
heat. Heretofore this could be de- 
tected only by periodic physical 
checks, often after the problem be- 
came critical. Gas-filled transformers 
are, in addition, less noisy than oil- 
filled units. 


ble of great 


Application 
should be 


Leak detection tests 
made throughout the life cycle of the 
transformer; first, at point of manu- 
facture to prove the integrity of the 
product before shipment; second, 
after shipment and during storage 
periods where it is desirable to ascer- 
tain the “‘good units,” for purposes 
of maintenance or replacement; then, 
at the time of putting into service to 
locate possible trouble sources and 


/ 


/ 
WELL IN HOUSING 


ARTIFICIAL ATMOSPHERE 


prevent loss of installation time and 
cost, as well as to assure the operation 
of the equipment for immediate use. 
Finally, during operation of the 
transformer, a constant monitoring 
system is needed to indicate when a 
leak occurs. 

The advantages of such a system 
are: detection of a dangerously low 
density of gas which might destroy 
the equipment or take it out of 
operation; alerting maintenance per- 
sonnel that a leak exists; and saving 
expensive gases and vapors by early 
detection. 

Arc-over is a function of molecular 
density and not of pressure which 
varies with temperature. In power 
transformers, arc-over occurs when 
there is a lowering of density due to 
gas or gas ‘vapor leakage. 

Operating Principles 

The switch operates either on a 
gas or gas,/vapor density principle. A 
predetermined reference density of 
gas or gas vapor is sealed within a 
bellows, and the exterior of the bel- 
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lows is exposed to the artificial atmos- 
phere within the sealed power trans- 
former (Fig. 1). The bellows’ internal 
pressure then follows the external 
pressure. When the external density 
falls below the reference density of 
the bellows, the switch actuates a 
remote indicating light, bell, or 
buzzer and gives a continuous signal 
of this drop. Conversely, if the ex- 
ternal density surrounding the bel- 
lows is raised again, the switch will 
deactuate. This actuation or de- 
actuation occurs when the two densi- 
ties move out of balance. The bellows 
then extends or contracts far enough 
to operate an electrical snap action 
switch. 

Unlike an absolute pressure switch, 
the density switch actuates along or 
parallel to any given pressure-tem- 
perature curve, provided that the 
temperature of the surrounding arti- 
ficial atmosphere is the same as the 
temperature of the artificial atmos- 
phere sealed within the bellows. The 
absolute pressure switch, on the other 
hand, actuates only at one pressure 
throughout a given’ temperature 
range and is not directly indicative 
of a leak. 

Selection and Use 

The selection of a density switch 
depends on two factors: the type of 
fill material used and the tempera- 
ture-pressure range in which the 
switch will operate. First, establish 
the normal variation of the pressure 
of the medium or fill with tempera- 
ture. For gas alone this is a straight 
line on a graph; two sets of data 
establish this. For gas with vapor the 
line is curved. Next, establish the 
desired bellows pressure-temperature 
line where the switch should signal a 
warning of gas leakage. The actuation 
line of the density switch when drawn 
on the graph should be below and 
parallel to the normal pressure- 
temperature line of the transformer 
fill making due allowance for tem- 
perature gradients in the transformer. 
Finally, check so that the deactuating 
curve of the switch is at or below the 
normal pressure curve since, after re- 
pair of the gas leak in the transformer 
housing, the transformer will be re- 
filled and the density switch will de- 
actuate when the pressure has been 
restored to normal. 

When properly specified, the de- 
actuation of the switch may be used 
to indicate that the transformer has 
been refilled to its normal gas density 
(Figs. 2 and 3). If only gases are used 
as the insulating medium, the pres- 
sure-temperature curve will be linear, 
and a gas density switch type SN-88 
is advised. Sulfur hexafluoride is such 
a gas. However, if a gas/vapor mix- 
ture is employed, the _pressure- 
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Fig. 2. Linear pressure-temperature curve, indicative of gas insulating medium 


temperature curve is non-linear, and 
a density switch type SN-98 is rec- 
ommended. An example of a non- 
linear system is a sulfur hexafluoride- 
fluorochemical combination. 

For purposes of protection the 
density switch should be installed in 
a covered well in the transformer 
housing where it cannot be acciden- 
tally knocked or stepped on (Fig. 1). 
The well should be covered and the 
switch mounted so that the tempera- 
ture of the switch approaches the 
ambient temperature of the gas in 
the transformer. In addition to pro- 
tecting the instrument, provision 
should be made for ease-of-mainte- 
nance. The very small orifice in the 
well limits the amount of gas that 
may escape should it become neces- 
sary to remove the density switch. A 
plug is then placed in the well. 

With the gas density switch wired 
to a remote warning device, the 


power transformer is constantly mon- 
itored for leakage. On the job main- 
tenance men receive an early warning 
when the transformer develops a leak. 
When the switch signals a leak, the 
next step is to determine where the 
leak is. This is done by using any one 
of a number of commercial leak de- 
tectors readily available. 

The density switch used to monitor 
and to indicate that there is a leak 
and the halogen-type leak detector 
used to determine where the leak is 
solve the problem of indicating and 
detecting leakage in power trans- 
formers. Knowing both these facts at 
the time the leak occurs provides the 
service engineer with a powerful tool 
and allows him to make the necessary 
repairs quickly and easily, thereby 
preventing critical loss of expensive 
gas, loss of operating time due to re- 
pair down-time, and possible serious 
damage to the transformer. THE END 


Fig. 3. Non-linear characteristic of gas/vapor mixture as artificial atmosphere 
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THE EXCITING FUTURE 
FOR POWER ENGINEERS 


BY EDWIN VENNARD, MANAGING DIRECTOR OF THE EDISON ELECTRIC INSTITUTE 


\\ ‘-ELL-TRAINED ENGINEERS 
have been and will continue to 
be one of the most important keys 
to a dynamic American future. They 
are essential to our nation’s economic 
growth and the increased well-being 
of our people in an atmosphere of 
freedom. 

In less than 100 years the machine 
has revolutionized the way men live. 
Each U.S. production worker has 
the equivalent of 400 assistants in the 
form of electrically-driven machines. 
Machines have created new jobs and 
whole new industries. Machines have 
raised the average income and na- 
tional standard of living, because 
they have enabled man to produce 
nore with his limited energies. The 
average work week has been steadily 
decreasing, giving men more and 
more leisure time to devote to other 
pursuits that lead to a higher plane 
of civilization. 


Role of the Power Engineer 
Countless industries, households, 
farms and commercial businesses to- 
day make extensive use of machines 
dependent on the production of 
power to make them run. The United 
States is the world leader in electric 
power production. The industry in 
the U.S. 
kilowatt-hours of electricity in 1959 

more than three times the amount 
produced by the next-ranking coun- 
try, Soviet Russia. Because we look 
forward to economic growth, the out- 
put of electric power must grow 
accordingly. A key man in this whole 
chain of operations is the power 
engineer. His future will be an excit- 
ing and important one. 

It has been the pattern of the elec- 
tric companies in the U.S. to double 
their power output about every ten 
years. As a stable and essential busi- 
ness the electric companies have 
every confidence in their ability to 
attract in the free market the $53 
billion investment they will need to 
meet the expected demand for power 
by 1970. The 1959 electric company 
output of 569 billion kilowatt-hours is 
expected to more than double by 
1970 and then to about double agai: 
by 1980. 

It is difficult to guess how many 
young engineers will be needed to 
help do the job that is before the 
electric power industry. There are 
challenging 


produced over 700 billion 


many possibilities for 
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careers that are open to young engi- 
neers interested in research and new 
concepts of power technology. 

The electric companies are vigor- 
ously engaged in nuclear projects 
requiring the eventual investment of 
$650 million. The development of 
this field to the point where nuclear 
power is economically competitive 
with conventional fuels is one of the 
immediate challenges to the industry 
and to the vision and ability of its 
engineers. Countless engineering 
problems have to be re-examined in 
the light of each new development in 
this coming field. 

Less publicized but very promising 
is the area of interest in “direct con- 
version.”’ Research is being conducted 
into a variety of devices and processes 
for the generation of electricity di- 
rectly from raw energy, such as heat, 
chemical and nuclear sources, with- 
out the use of such conventional 
equipment as turbines and genera- 
tors. (See POWER ENGINEERING, Jan. 
1961, special section on power 
research. 

One success in this area in the ex- 
perimental stage has been a device 
making use of the principle of mag- 
netohydrodynamics (MHD). This 
involves the passing of an ionized gas 
through a magnetic field to produce 
electricity. The MHD system may 
not become practicable and com- 
petitive with conventional equipment 
for many years, but the possibility of 
eliminating expensive equipment 
from the present methods might 
eventually represent a real break- 
through. 


Record of the Power Engineer 

The electric light and power busi- 
ness has been one to challenge the 
imagination and the ingenuity of all 
types of engineers. Electric company 
engineers have been, in large part, 
responsible for the success of the 
industry and for its great influence 
on the American way of living. In- 
creased efficiencies and the simul- 
taneous increased use have brought 
about a steady decrease in the price 
of electricity. Thirty-five years ago 
the average cost to the customer per 
kwh sold was 2.71 cents. Today it is 
1.69 cents. The average price of 
household electricity today is only 
30 per cent of what it was in 1913, 
while the cost of living is nearly three 
times what it was then. 


Here are a few of the ways in which 
the power company engineers have 
helped the industry grow and prosper: 

In 1892 it took about eight pounds 
of coal to make a kilowatt-hour of 
electricity. The new, large, high- 
pressure and high-temperature units 
can now make a kilowatt-hour with 
less than three-fourths of a pound of 
coal. 

Technical advances have increased 
the maximum size of the generating 
unit from 32,500 kilowatts big 
enough to serve 45,000 people — in 
1920 to 500,000 kilowatts — capable 
of serving 700,000 people — in 1960. 
There is presently an 800,000-kw 
unit on order (see page 46, this issue). 
The large generators are more effi- 
cient to operate and cost less per 
kilowatt to build and install. 


Increasing Efficiency 

The use of steam turbines that run 
at higher temperatures and pressures 
also increases plant efficiency. Maxi- 
mum temperature in 1916 was 650 F 
and in 1960 it is 1200 F. Maximum 
pressure during the same period rose 
from 350 psi to 5000 psi in 1960. 

Transmission line voltages have 
likewise been raised. There is a test 
line under construction at Pittsfield, 
Mass., that will be operated at 750,- 
000 volts. At the end of 1958 the 
U.S. had about 250,000 miles of 
transmission lines of 35,000 volts and 
above. The second-ranking country, 
the USSR, in the same year had 
50,450 miles of transmission lines of 
35,000 volts and above. 

Efficient interconnection and pool- 
ing of facilities have helped make 
electric power more economical and 
more dependable. 

All these problems have been 
solved by well-trained and inventive 
engineers who have been familiar 
with the achievements of the past 
but have known how to use them to 
build for the future. Power companies 
need more such men every year to 
help solve the unforeseen obstacles 
to their necessary growth. They need 
engineers in sales who can understand 
the problems of new customers and 
new industries and help them to use 
electricity in the way that will benefit 
them most. 

Here are some specific examples of 
the many engineering fields in the 
power business: 

Engineering design: Power com- 





panies never build the same plant 
twice; the trend is toward larger and 
larger units. Here the power company 
engineers work closely with engineers 
of manufacturing companies. Each 
step forward brings new engineering 
problems that have to be worked out. 
The civil engineer, as well as the ex- 
pert in fluid mechanics, may be in- 
terested in hydroelectric projects. 
Operating engineers: Not all the 
needs for skill and intelligence are 
met merely by the design of the 
equipment. In handling this compli- 
cated equipment which may affect 
hundreds of thousands of people 
there is need for a high degree of skill 
and keen, mature judgment. 
Research: In recent years the im- |’ | ae 
portance of research and its relation ,, —t 3 ; kote) *h¥/= RS! 
to company growth have been em- 7" “ay ~ Soa Wey 
phasized. The electric power industry *2 V1 BS, 6 ; x Ke rN 43 ee 
could not have achieved its growth i \AI _— a 
record without a broad program of 
research. The engineer or scientist 
interested in research, including re- 
search into the problems presented 
by nuclear energy, will find in the 
electric industry projects to test his 
ingenuity to the fullest and fire his 
imagination. 
Economics and system planning: CONSTRUCTION 
Before any of the other activities take 
place, someone has to figure out if 
they are worth while, and if so, when 
and where they are needed. How the 
various parts fit into the whole also 
merits considerable study, and gives 
the key to economical and efficient 
operation. These top-level policy 
problems fall under the broad head- 
ings of economics and system plan- 
ning, and embrace such things as cost 
studies, forecasts, cost analyses, and 
rate design. 
Sales engineering: In order to get 


> a 


= ieee S 
people to use more electricity, the ; : age! 
power company often has to help its y a fis 
customers with their own engineering oa ——S ’ 


problems as part of the sales job. ; as 
This gives the engineer who likes , 4 STEAM GENERATION 


people an opportunity to take advan- wes 

tage of both his brainpower and his 

natural inclinations. The problems ™ =. + oe , \ i a 
: i 


he is likely to run into will vary : .% 


widely. j 
Safety engineering: As the size and , \s ° \s ® Al 


capacity of the various system com- 

ponents increase, safety problems 

increase also. Right now, the industry 

is working on many of the problems 

of safety in connection with nuclear 

power stations. Answers to some of 

the questions involved can speed the 

development of nuclear electricity. 
It is not surprising that the varied 

responsibilities and practical know- 

how gained by young engineers in the 

power industry grooms many of them 

for important managerial jobs. About 

half of the major executives of power 

companies are engineers. THE END 
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MAGNETIC PROTECTION EQUIPMENT 
FOR COAL-HANDLING SYSTEMS 


H. W. BUUS, STEARNS MAGNETIC PRODUCTS DIRECTOR OF R & D, TELLS 


HOW TO SELECT PROPER EQUIPMENT FOR 


‘ELECTION of proper magnetic 
i) protection equipment for a spe- 
cific coal-handling operation is rela- 
tively complicated due to the number 
of variables involved. This article 
explains some of the problems in- 
volved and ways in which those in 
the business of engineering separation 
equipment for coal-handling use can 
be of service to you. 

Relatively small pieces of tramp 
iron “junk” can put crushers out of 
operation, while a piece as small as a 
half-inch nut can seriously damage a 
pulverizer. Regardless of the care 
taken at the mine, a_ surprising 
amount of tramp iron can creep into 
coal during transportation and han- 
diing. Experience has shown that the 
only positive way of removing tramp 
iron is through the use of properly 
applied magnetic separation equip- 
ment at the plant where the coal is 
used. 


Basic Types of Equipment 


Suspended electromagnets, avail- 
able in either rectangular or circular 
styles, are by far the most commonly 
used separators in power plan* sys- 
tems. As shown in Fig. 1, they can be 
suspended at any convenient point 
over a conveyor, or, better yet, 
angled over the conveyor head pulley. 
Circular suspended units are rarely 
used today because of the efficiency 
advantages of the rectangular style. 

Automatic self-cleaning suspended 
units, illustrated in Fig. 2, perform 
in much the same way as standard 
suspended magnets. In _ addition, 
however, they provide completely 
automatic operation with continuous 
discharge of tramp metal, which elim- 
inates the necessity of periodically 
stopping the system to remove ac- 
cumulated material. Also, in the 
event of power failure, these auto- 
matic units will not drop an accumu- 
lation of tramp iron onto the belt. 
The particular unit shown is called a 
para-belt. An allied type of self- 
cleaning unit, called the cross-belt, 
discharges tramp iron to either side 
of the conveyor belt. 

Magnetic pulleys are of the perma- 
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Fig. 1. Rectangular suspended electromagnetic units illustrated in the two basic 
mounting positions. Angled mounting is generally preferable to parallel method 


nent magnetic or electromagnetic 
type and are usually employed where 
space limitations prevent the installa- 
tion of suspended-type magnets. 
They are simpler to install, and, be- 
cause of the gravity advantage, 
lower blanket magnetic intensity is 
required for any given system. A 
serious disadvantage is that in some 
systems, where fine coal with a cer- 
tain amount of moisture is being 
conveyed, some of the coal adheres 
to the belt rather than following the 
normal trajectory and is discharged 
with the tramp metal. Figure 3 
shows a schematic of the principle of 
operation. 


Selection of Magnets 


The data that follows is based on 
the application of all types of sus- 
pended magnets to standard 20 de- 
gree troughed conveyors. We have 
found it advisable to classify the 
selection of magnet size for four 
possible installations: 

For protection of a crusher only 
the larger and more damaging pieces 
of tramp metal must be removed. 
This includes tramp iron which is of 
a general shape and size larger than 
1” xX 1” X 4”. Two possible condi- 
tions are: 1. magnet installed parallel 
over the conveyor belt, and 2. mag- 
net tilted over the head pulley of the 
conveyor. 

For pulverizer protection also we 
have the same two conditions: mag- 


net installed parallel over conveyor 
belt, or magnet tilted over the head 
pulley. But tramp metal as small as 
15-in. nuts must be removed. 

Specific operating conditions which 
influence the selection of the size of 
suspended magnet separators are: 
belt width, belt speed, capacity or 
volume, maximum lump size, nomi- 
nal burden depth, mounting position, 
and minimum size tramp iron to be 
separated. 

One of the most important factors 
in selection of magnet size is the 
width of the conveyor belt which 
determines the width of the magnet 
to be used. It is usually recommended 
that magnet width be equal to belt 
width. Because magnetic flux density 
at most normal suspension heights 
tapers off across the width of the 
magnet, it is necessary to select a 
magnet wider than the actual burden 
in order to assure uniform magnetic 
strength the entire burden 
width. 

Next, the required height of sus- 
pension must be determined. This is 
established either by the maximum 
lump size or the average depth of 
material carried upon the conveyor 
belt, whichever is larger. Then, ap- 
proximately 3 to 4 inches are added 
to this dimension to determine the 
actual required suspension height. 
For purposes of material depth cal- 
culation, we are assuming the effec- 
tive material width to be approxi- 
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Fig. 2. Above picture shows para-belt MAGNET 


type of self-cleaning suspended mag- 
net. Schematic shows preferred mount- 
ing position, angled over head pulley 
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mately 5 of the actual belt width. 

Nominal burden depth, or height 
of burden in the center of a troughed 
conveyor belt, can be determined by 
the following formula. This formula 
takes into account the effective mate- 
rial width and gives the depth in 
inches at the center of the conveyor 
belt: 


De = 25.2. * 
7 “wi soy 


Where: 
De = center burden depth in inches on a 
20 degree troughed conveyor 
C = capacity or volume in cu ft per min 
W = actual width of belt in feet 
V = velocity or belt speed in ft per min 
Example: 
C =300 cfm of minus 2-inch coal 
W =3 feet 
V = 400 fpm 
D 25.2 = 
: “* 3x 400 
burden depth 


= 6.3 in. nominal 


Since average material depth is 
larger than maximum coal size, this 


\ 
ag 


fo NON-MAGNETIC 
MATERIAL DISCHARGE 


becomes the determining factor as to 
suspension height. By adding 3 to 4 
inches for material clearance, the 
total suspension height will be about 
10 inches above the belt surface. 
Thus a 36-inch-wide magnet is re- 
quired, mounted at a _ suspension 
height of 10 inches above the bottom 
of the material burden. 

Conditions which determine the 
magnetic strength required are as 
follows: First, whether the magnet 
will be suspended tilted over the head 
pulley or parallel over the conveyor 
belt. 

Second, minimum size of tramp 
iron to be extracted. 

Third, belt speed of the conveyor 
or speed of the material. Belt speed 


Fig. 3. Schematic shows principle of operation of magnetic pulley-type separator 
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is especially important if magnet is 
mounted parallel over the conveyor 
belt. If mounted tilted over the head 
pulley, speed is less important, since 
momentum of the material to be ex- 
tracted is in the general direction of 
extraction. 

Fourth factor is the average depth 
of the burden through which the 
tramp iron must be extracted. Effect 
of burden depth is considerably 
greater with the magnet mounted 
parallel over the conveyor belt than 
with it angled over the head pulley. 
With the magnet angled over the 
head pulley, the material has a tend- 
ency to fall away and open up as it 
cascades over the pulley, thereby pre- 
senting greater voids through which 
the tramp iron can be extracted with 
less hindrance from the material 
burden. 

These four separation conditions 
have been rated according to diffi- 
culty of separation and will determine 
the strength of the magnet required 
within any given size range. Figure 4 
may be used for this determination. 

Utilizing the same example used 
for calculation of burden depth, we 
shall assume that the magnet can be 
mounted tilted over the head pulley 
and that it is to be used for pulverizer 
protection, and therefore must re- 
move all tramp iron down to '%-in. 
size. 

Example (refer to Fig. 4): 

Minimum size tramp iron, rating 
Belt speed of 400 fpm, rating 
Average burden depth 6.3 in. rating. . 


Total Rating 110 
Intersection of the 110 application 


rating line and the 10-in. suspension 
height line on the chart in Fig. 4 
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indicates that a D strength magnet 
is required for this job. 

Automatic suspended self-cleaning 
type separators may be selected simi- 
larly. A separator would 
involve the same procedure as a rec- 
tangular suspended magnet mounted 
parallel over the conveyor belt. A 
para-belt self-cleaning separator 
would have the same conditions of 
application as a _ rectangular 
pended magnet mounted tilted over 
the head pulley. Calculated suspen- 
sion heights of these magnets would 
the method. 


cross-belt 


Sus- 


be determined by same 


Selection of Pulleys 

Recent developments in new 
ramic magnet materials have made 
it possible for the first time to build 
permanent pulleys which are, for 
the equal of electromagnetic 
units. At present, permanent pulleys 
employing this new material are 
available in diameters up to 48 in. for 
belt speeds up to 435 ft per minute. 
However, in the larger conveyor 
systems, where belt sizes 
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Fig. 4. Typical rating chart for the selection 
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electromagnetic equip- 
ment is the only answer at present. 

Required pulley size can be 
lected from the typical chart shown 
in Fig. 5. For normal operation, 
simply select belt width and locate 
capacity equal to or next larger than 
required. Then read off pulley diame- 
ter and normal belt speed. 

If faster belt speed is required, 
determine difference between the 
required belt speed and normal belt 
speed just found. Add one-half of the 
difference to this normal speed to 
obtain corrected speed factor. From 
table, pick diameter of pulley corre- 
sponding to this new speed. 

Belt conveyors inclined upward on 
the approach to the magnetic head 
pulley can be operated at faster belt 
speeds and increased capacities. Ta- 
ble B in Fig. 5 gives correction factors 
which apply to both speed and 
capacity. 


are extreme, 


se- 


Example: 48-in. width conveyor belt 
Capacity: 33,000 cu ft per hr 
Required speed: 425 fpm 
Conveyor inclination: 15 degrees 


Fig. 5. Use of these typical design tables is explained in text of the article 
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of rectangular suspended magnets 


0.865 x 33,000 = 28,545 corrected 
capacity 

0.865 x 425 = 367 corrected speed 

Selected pulley diam: 30 inches; recom- 
mended speed: 330 fpm 


367 — 330 
2 + 330 = 349 


A 36-in. diam x 48-in. width puliey should 
be used. 


Power Consumption 

Direct current power supply to the 
coils of electromagnetic units is 
usually handled through a selenium 
rectifier. However, in recent years 
silicon rectifiers have become more 
popular and extremely reliable. 

Power consumption of electro- 
magnetic suspended separators varies 
according to the strength required 
for any given width. Electromagnetic 
pulleys range from 12 to 60-in. di- 
ameters and require proportionately 
increasing power ranging from 350 
watts to 8300 watts, respectively. 

Physical shape of the tramp iron 
expected to be encountered and 
separated has a very definite bearing 
upon the size of magnet and sus- 
pension height required. It appears 
that any magnet under 600 gausses 
at the beit under continuous opera- 
ting conditions could allow a dama- 
ging piece of tramp iron to escape. 

Therefore it is generally recom- 
mended that for normal continuous 
tramp iron separation, with the mag- 
net suspended directly over the con- 
veyor belt, that a unit be selected 
which will produce at least 600 
gausses at the belt surface at the 
required suspension height. THE END 

Editor’s Note: For more informa- 
tion on electromagnetic and permanent 
magnet separation equipment, please 
write The Editor, POWER ENGINEER- 
ING, 308 E. James St, Barrington, III. 
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U.S. CALLS FOR PARTICIPATION IN 
‘62 WORLD POWER CONFERENCE 


FRANCIS L. ADAMS, CHIEF OF THE POWER BUREAU, FEDERAL POWER 


COMMISSION, AND CHAIRMAN OF WPC’S U.S. NATIONAL COMMITTEE, HERE 


DESCRIBES PROGRAM OF THE SIXTH WPC, TO BE HELD IN AUSTRALIA 


TNITED STATES National Com- 
mittee of the World Power Con- 
ference has recently been informed 
by the Australian National Commit- 
tee that the United States has been 
allotted 20 technical papers for the 
Sixth Plenary Meeting of the Confer- 
ence to be held in Melbourne, Aus- 
tralia, October 20—26, 1962. Planning 
must begin now to assure good 
attendance and effective participa- 
tion by the United States in the 
work of the Conference. The first 
task of the National Committee is 
the selection of authors and subjects 
for the technical papers to be sub- 
mitted by the United States. 


Theme and Topics 

The 1962 Plenary Meeting will 
develop a timely theme, The Chang- 
ing Pattern of Power, by emphasizing 
the changes that have taken place in 
all power production, transportation 
and utilization techniques since the 
Fifth Plenary Meeting in 1956, and 
by including forecasts of expected 
future developments. The papers and 
discussions will be grouped as follows: 

Division I provides for (a) discus- 
sion of energy resources based on the 
World Power Conference Survey of 
Energy Resources and the United 
Nations annual statistics on world 
energy supplies, and (b) national 
surveys prepared by each National 
Committee dealing with past and 
expected future developments in the 


exploitation and use of all primary 
sources of energy. 

Division II provides for papers 
dealing with the production and 
amelioration of primary sources of 
energy, particularly solid, liquid, gas- 
eous, and nuclear fuels. 

Division III covers the transforma- 
tion of primary to secondary energy 
and transportation of energy. Sub- 
divisions will deal with water power; 
solid, liquid and gaseous fuels; nu- 
clear, geothermal, and solar energy; 
and wind power. 

Division IV deals with the utiliza- 
tion of primary and secondary energy 
with subdivisions determined on the 
basis of broad classes of users. 

Division V will be devoted to 
economic evaluation of alternative 
energy sources and the codrdination 
of the different forms of energy in 
various countries. 


New Survey Work 


The World Power Conference sur- 
vey of energy resources, to be dis- 
cussed under Division I, will be 
released as a new publication prior 
to the Melbourne meeting. It replaces 
the former World Power Conference 
Statistical Year-Book and will be 
issued at six-year intervals on the 
occasion of each Plenary Meeting. 


Formed in 1924, the World Power 
Conference, non-government in char- 
acter, is one of the oldest interna- 
tional technical organizations. Its ob- 
jectives, as stated in its constitution, 
are ‘“‘the development and peaceful 
use of energy resources to the greatest 
benefit of all, both nationally and 
internationally by: (1) considering 
the potential resources and all the 
means of production of energy in all 
their aspects; (2) collecting and pub- 
lishing data on energy resources and 
their utilization; and (3) holding 
conferences of those concerned in 
any way with surveying, developing 
or using energy resources.” The In- 
ternational Executive Council of the 
Conference has central offices at 201 
Grand Buildings, Trafalgar Square, 
London, England. Sir Vincent de 
Ferranti of England is the present 
chairman of the International Coun- 
cil, which meets annually in various 
cities of the world to carry on the 
continuing business of the world-wide 
organization. 

Plenary Meetings of the World 
Power Conference are held every six 
years and Sectional Meetings every 
two years. The date and place of 
each meeting is determined by the 
International Executive Council upon 
receipt of invitations from one or 


WORLD POWER CONFERENCE 
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Francis L. Adams, 
Head of FPC’s 
Power Bureau and 
Chairman of the 
U.S. National Com- 
mittee for WPC 


more of- the member countries. The 
subject of each conference and the 
details of the program are suggested 
by the host committee and are sub- 
ject to approval of the Council. The 
affairs of the conference are con- 
ducted through National Committees 
established by each of the 59 member 
nations. Each National Committee 
includes representatives of industry, 
government, professional societies, 
and other interests concerned with 
the production and use of fuel and 
power. 


U.S. Committee 


The U.S. Committee is composed 
of three groups of participating mem- 
bers. They are (1) professional engi- 
neering societies, currently including 
the American Society of Civil Engi- 
neers, the American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers, the American So- 
ciety of Mechanical Engineers, the 
American Institute of Electrical Engi- 
neers, and the American Institute of 
Chemical Engineers; (2) industrial, 
utility, or similar associations, com- 
posed of the Association of Edison 
Illuminating Companies, Edison Elec- 
tric Institute, and American Gas 
Association; and (3) federal and state 
government bodies, composed of the 
Atomic Energy Commission, Federal 
Power Commission, Bureau of Mines 
and Bureau of Reclamation of the 
Department of the Interior, the U.S. 
Army Corps of Engineers, and the 
Department of Agriculture’s Rural 
Electrification Administration. 

The U.S. Committee is managed 
by an Executive Board of nine mem- 
bers, composed of three members 
from each of the above named groups. 
The present national officers are 
Francis L. Adams, chief, Bureau of 
Power, Federal Power Commission, 
chairman; James N. Landis, vice- 
president, Power Division, Bechtel 
Corp, vice-chairman; and Brig. Gen- 
eral Stewart E. Reimel, U.S.A. (Ret.), 
secretary. The Secretariat of the 
Committee is furnished through the 
Engineers Joint Council, 29 West 
39th Street, New York 18, New York. 
All communications should be directed 
to the Secretary, U.S. National Com- 
mittee, World Power Conference, at 
that address. 

The World Power Conference pro- 
vides a means of bringing together 
engineers, scientists, economists, ad- 
ministrators and others who are 
primarily concerned with the devel- 
opment and utilization of the world’s 
energy resources. Through its regular 
meetings the leaders in technical and 


economic fields of fuel and power can 
become better acquainted and pool 
their knowledge of the world’s energy 
resources. 

At a time when United States 
leadership in technological fields has 
been challenged, it is particularly 
important that this country make 
every effort to demonstrate to the 
world the competence of its experts 
in those areas. It is a well-known 
fact throughout the world that the 
United States produces over 40 per 
cent of the world’s power supply and 
that it has led the way in many of 
the modern improvements and tech- 
niques in energy production and 
utilization. To maintain our posi- 
tion in the eyes of the people of other 
nations, it is incumbent upon power 
and energy experts in the United 
States to assist less developed nations 
by exchanging information and ideas 
with them and working codperatively 
together to the end that there will 
be more widespread development and 
utilization of energy resources by all 
nations. 

An effective way of showing our 
best face to the world is through 
active participation in international 
gatherings such as the World Power 
Conference. Such participation should 
include not only the preparation of 
technical papers but also taking an 
active part in the work of the con- 
ferences by defending our views in 
open discussions at the technical 
sessions arranged by the host na- 
tional committee. Organizations and 
individuals concerned with power and 
energy resources, including those in 
industry, government, professional 
societies, and educational institu- 
tions, are urged to take part in future 
World Power Conference meetings 
beginning with the next meeting in 
Melbourne, Australia, in October 
1962. 


Plan Ahead! 


Membership in a National Com- 
mittee is not a prerequisite to par- 
ticipation in the technical meetings of 
the conference, but all participants 
must register through their National 
Committees. All interested parties in 
the United States should write to the 
United States National Committee 
for any information desired on plans 
for participation in the Melbourne 
meeting. 

Copies of the technical program 
for the Melbourne meeting are now 
available and registration forms can 
be obtained sometime in 1961 when 
they are received from the Australian 
National Committee. THE END 
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On Baker River in the State of Washington, Stone & 
Webster Engineering Corporation recently completed the 
design and construction of a multi-unit project for Puget 
Sound Power & Light Company. The new Upper Baker 
Plant will peak at over 100,000 kw, while a new generating 
unit adds 70,000 kw to the existing Lower Baker Plant 

Full, automatic control of plant from Lower 
Baker, eight miles away is made possible by installation of 
a microwave and supervisory system nique facilities for 
handling migrant fish include elevators, artificial spawning 
beds and barges on which mechanical turbulence attracts 
linge rling salmon for sale passage down tn! ugh the dam 

Stone & Webster engineers can be counted on to pro- 
ide the creative touch that makes every new project a true 
advance in power engineering. We would welcome an op- 


; 
portunity to explain in detail how we can ve you 











U.S. STEEL’S RAILWAY 
MOBILE POWER TRANSFORMER 


ROVING POWER UNIT PROVIDES INSURANCE AGAINST SUBSTATION FAILURE 


\\ ESTINGHOUSE has produced 
one of the world’s largest mobile 
transformers ever built for U.S. 
Steel Corp. Mr. E. C. Hollingshead, 
Transformer Design Engineer (in 
Westinghouse), has furnished techni- 
ca! details of the unit; his comment 
follows: 

This railway mobile transformer is 
designed for service as an emergency 
spare for any one of the major power 
transformers at the various plants of 
the U.S. Steel Corp. These are lo- 
cated in seven states, from Philadel- 
phia to Chicago, and from Cleveland 
to Birmingham, Alabama. 

Its maximum rating is 60,000 kva 
at 132,000-volts delta to 69,000- 
volts wye, three phase, 
FOA cooling. Furthermore, it is rated 
20.000 kva, 66,000-volts delta to 


60 eyeles, 


22 000-volt wye 25 cycles. Additional 
reduced and kva) ratings 
are obtained by the use of taps and 


voltage 


star delta connections, such as pri- 
mary voltages of 110,000-66,000—44,- 
16,000—-23,000-22,- 


ms, ~~ 


volts 


and 
3,200-6900- 2300 


000-22 000 
000 -13,800-1 
in the secondary. 

Transformer is mounted on its own 
railroad car, and the entire assembly 
has been and cleared for 
shipment to any of the various U.S. 
rail- 
road shipping clearances for a unit 
are quite restricted. The 
unit is cleared for emergency move- 


checked 


Steel Corporation plants. The 


of this size 


ment, not only over the usual freight 
routes, but for attachment to various 
passenger trains; also to travel, when 
so shipped, at unrestricted speeds. 
Because of various bridge side- 
trusses and limitations at plant en- 
trances, truck clearances beneath the 
ear-bed are less than the standard 
A.A.R. clearances for any standard 


railway flatear. 
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A special railroad car was de- 
signed to coérdinate with the trans- 
former. The transformer wal! braces 
are welded directly to the car beams. 
This allows a weight-saving, plus 
additional strength in the beams, 
and allows the transformer case to 
be securely welded to the car. 

Use of 6!4 by 12-in. Timken roller 
bearings in each wheel of the six- 
wheel trucks eliminated the require- 
ment that the car be lubricated ac- 
cording to mileage. This reduces a 
maintenance problem while the trans- 
former is in storage. 

Between periods of use, either as an 
emergency replacement of a major 
power transformer or to supply tem- 
porary power for construction work, 
the unit will be stored at a central 
location which has been selected as a 
side-track located at the Irwin Works 
in Dravosburg, Pennsylvania. 

As a precaution against breakage, 
steel mill dust, snow, birds, and 
small animals, the bushings, light- 
ning-arresters, fan-pumps and tap- 
changer mechanism are_ provided 
with protective covers. Some of these 
are designed to be useful as supports 
and shipping braces) when trans- 
porting the transformer. 


items of the Assembly 


Complete assembly consists of flat- 
car, transformer, high-and-low volt- 
age bushings, high-voltage lightning 
arresters, transformer cooling equip- 
ment (which is six FA coolers with 
their individual fans and oil pumps), 
control cabinet and associated relays 
for operating the cooling equipment. 
Also included are the oil storage 
tank, oil-transfer pump, vacuum 
pump, and cabinet for the Jner- 
taire® system. In addition, some aux- 
iliary transformers and switches, plus 


a tool and storage box for gasket 
material, touch-up paint and set of 
wrenches are provided. 

Oil storage tank serves a dual pur- 
pose: (1) to hold oil that must be re- 
moved to make terminal boards avail- 
able for changing ratio-connections; 
and (2) with oil in the main tank, it 
serves aS a gas expansion tank for 
the ‘“‘Inertaire’’ system when the 
transformer is carrying load. 

This oil storage tank can be filled 
by opening a valve in the line con- 
necting it to the main tank. When 
full, valve is closed, the necessary 
terminal board changes made, the 
oil-transfer pump started, and the 
oil is restored to the main tank. An 
oil-gauge reading shows the proper 
level when the transformer is com- 
pletely filled. 

A vacuum pump is available for use 
in removing trapped air from the 
transformer after a voltage connec- 
tion change, or after moving the unit 
to a new location. Cooling equipment 
operates on 230 volts, three phase, 60 
cycles power, and requires about 20 
kva. Any local power source of 460 or 
230 volts can be used for cooling; 
three single-phase transformers, a 
double-throw switch and a_phase- 
reversing switch will reduce this to 
the proper operating voltages, and 
correct polarity, for the correct rota- 
tion of the fans and pumps. 

Total weight of this complete trans- 
former assembly is 335,000 pounds; 
the maximum total weight permitted 
by the truck bearings is 376,500 
pounds. And, by some modification 
of the Westinghouse standard Form- 
Fit shell transformer construction, 
it was possible to design and build 
this transformer so that it would 
meet the requirements of the U.S. 
Steel Corporation. THE END 
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Solar industrial gas turbine generator sets 


ideal for peak loading or constant duty 


Versatile, compact industrial generator sets powered 
by Solar’s T-1000 gas turbine engine have a nominal 
rating of 800 kw. They are ideal for either peak loading 
or constant duty ele ctrical power applications. Simple 
design and rugged construction reduces maintenance 


to a minimum. Installation is extremely simple. The 
engine is about 1/10th as heavy as diesel units of simi- 
lar horsepower and occupies only 51 cu ft. No elaborate 
foundation or flooring base is required because the gas 
turbine is practically vibration-free. 

Equipped with one of the several control systems 


available, the engine can be operated remotely and 
entirely automatically. It starts instantly and operates 
at full load without warmup, even after long periods 
of standby service. 

Fuel economy of the Solar T-1000 engine is 
unmatched in its field. The engine runs equally well 
on a variety of fuels including gasoline, diesel fuel and 
natural gas. The exhaust may be used in a waste heat 
boiler or as combustion air in process apparatus or 
conventional boilers. 

Cost of this gas turbine is competitive with diesel 
engines in many industrial applications. For further 
information on Solar’s turbine-powered generator sets, 
its complete line of gas turbine engines or industrial 
compressors, write to Dept. H-201, Solar Aircraft 
Company, San Diego 12, California. 





OLAR WY 


A subsidiary of International Harvester Company 
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PIN IS NOW 
EASILY 
INSTALLED 


WIRES SEVERED 
AND REMOVED WHEN 


PIN IS IN PLACE 


Easy Way to Assemble Precompressed Springs 


By GORDON LENAHAN 
Natural Gas Pipeline Co 


HIGH ON THE LIST of life’s 
little frustrations is the assembly of 
small thrust springs that seem to be 
essential in just about every piece of 
equipment. Most outstanding exam- 
ple is inlet and exhaust valve springs 
in small gasoline engines. The springs 
invariably have to be compressed an 
impossible amount to drop a keeper 


or pin into place, especially consider- 
ing the limited working space. 

I have solved this problem fre- 
quently by putting the spring in a 
vise with the center flush with the 
top of the vise jaws. When the spring 
is compressed, two wires 180 deg 
apart are installed to hold it com- 
pressed during assembly. After the 
restraining pin is dropped into place, 
the wires can be nipped and removed. 





How to Mount Service Racks in a Tight Place 


By M. L. MONSON 


Superintendent, Municipal Utilities, Fosston, Minn. 


WE HAD A PROBLEM as to 
method which should be used to run 
a set of 3-phase 4-wire service to a 
building which was located very close 
to the service pole. The angle of the 
wires on the building was so small 
that if we had attached the rack 
directly on the building, the wires 
would have almost come together. 

We then devised a method by 
which the service rack could be 
mounted at an angle so that the 
service wires would be kept apart 
and run parallel. This was done by 
having an angle iron mounting made 
as shown in the sketch. The service 
rack was belted to the channel iron 
and the channel iron bolted to the 
wall of the building. 

We used this method because we 
had a service of four No. 500 MCM 
copper cables, and also there was no 
room to set the rack in the horizontal 
position due to a ventilator which was 
close to the service head. 

Distance from the pole to building 
and also the height of the secondary 
from the ground on the service pole, 
and also the height of the service, 
will govern the angle to use on the 
rack mounting. 

Same type of service rack mount- 
ing is used on the pole to keep the 
wires at a proper distance on the 
pole. 
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3/16" X 2" CHANNEL IRON ier 

















\-sase ANGLE DEPENDS UPON THE DISTANCE 
OF THE POLE FROM THE BUILDING AND ALSO 
THE HEIGHT OF THE SECONDARY ON THE POLE 
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Stoker-fired boiler being shop assembled. 


Coal fuels this push-button packaged steam generator 


Good news for industry in areas where coal is economical 
—FW stoker-fired packaged steam generators that are 
comparable with the most advanced gas and oil fired 
units. Engineered and built with precision, the design 
has been thoroughly proved and tested in more than 
two years of operation at full design capacity and above. 
Performance has been consistently better than expected 
under all operating conditions. 

Units designed for semi-automatic operation are avail- 
able in three standard sizes: 43,000, 50,000 and 63,000 
lb/hr steam capacity at pressures to 250 psig. Push- 
button control brings these units on or off banked fire. 
They may be converted to oil firing in a matter of hours. 
And for easy handling and speedy low-cost erection, 
they are shipped in three major subassemblies, one of 
which is the complete boiler and economizer section 
shown above and at right. 

For complete performance and descriptive data on 
FW stoker-fired packaged steam generators, request 
bulletin PG59-4. Standard oil and gas fired units are 
also available in capacities from 13,000 to 100,000 lb/hr. 
Foster Wheeler Corporation, 666 Fifth Avenue, New 
York 19, New York. 

















Economizer 4~ y HA 1 
OUTLET ie ' i iH FEEDER 
Ny INCREASED HEIGHT ’ 
y” OF BRIDGEWALL 


OVERFIRE 
AIR DUCT 


Heat Engineered products, plants and proc- 
esses .. . for the world’s industrial progress. 


FOSTER WF] WHEELER 











NEW YORK TORONTO LONDON 


PARIS MILAN TOKYO 
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STEAM SUPPLY UNDERNEATH SIDEBARS 





How We Use Low-Pressure Steam to Cool Stoker Grates 


By HERMAN A. LUDEWIG, Principal 
Sta. Engineer, Green Haven State Prison, Storm 


ville, N. Y 


WHERE GRATES in an under- 
feed stoker are not watercooled and 
their rate of loss is a problem, low- 
pressure steam in the windbox may 
be used as a cooling medium. For 
many years we have used the con- 
veniently located exhaust line from 
the stoker-engines for this purpose. 
The exhaust line is tapped, 1 !5-in. or 
2-in. pipe, and valved. It is also con- 
nected to a header located in the back 
of the windbox, in front of the seal 
plates. The header traverses the full 
width of the windbox, then turns 
down, exits through the bottom of 
the windbox and ends in a loop. 

The loop must be high enough to 
hold back the maximum back-pres- 
sure carried. In our plant, it dis- 
charges into the sewer at a lower 
floor. The whole piping has a pro- 
gressive pitch towards the loop. 

From this header, directly under 
the tuyéres, as shown in the sketch, 
laterals are taken and led up and 
forward towards the boiler front. 
Their ends are sealed s4-in. to 
l-in. pipe or tubing is sufficiently 
large for a tuyére length of 72 ft 
and are easily suspended from exist- 
ing I-beams. The tops of these laterals 
are drilled, !<-in. diam, -In. apart, 
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for their full length, permitting steam 
discharge into the bottoms of the 
grate supports. 

The orifice sizes may be more mod- 
erate than stated, on the laterals near 
the supply of steam, and may be 
made progressively larger in diam- 
eter as the point of exit is approached. 
This is to compensate for pressure 
drop and increase in moisture con- 
tent. 

This scheme has had a most salu- 
tary effect on our grate consumption 
and pin breakage. However, there are 
some drawbacks — first, the con- 
sumption of steam, and second, heat 
loss, as the steam must be raised in 
temperature to that of the flue gases. 
Of lesser importance is the presence 
of dampness in the windbox which, 
if constructed of steelplate, requires a 
coat of asphalt base paint every two 
or three years. 

The moisture and oil film deposited 
by the engine exhaust has a tendency 
to bind very fine coal dust. This ac- 
cumulates on top of the laterals and 
should be removed weekly. At this 


time (and this would be a good thing 
anyway) the tuyére bottoms can be 
cleaned of any accumulation of de- 
posits, to keep the air passages clear. 
This operation may be performed 
with a long piece of !4-in. tubing 
with a 90-degree bend on one end, 
without entering the windbox. 

All in all, we think that the merits 
of this scheme far outweigh the de- 
merits. The whole stoker operation 
seems to be eased up. It seems that 
the latent heat of vaporization of the 
moisture in the windbox, and as de- 
posited on the sidebars and tuyéres, 
does, as it should, exert a beneficial 
cooling effect on these metal parts, 
where most needed. 

Temperature of the air in the 
windbox, comparatively high due to 
the steam, partly offsets the loss due 
to the steam in the flue gas. A heavier 
firebed is possible, as the steam pas- 
sage through the fuel bed makes the 
latter more porous, and a heavier bed 
is more likely to protect the grates. 
A better CO, is more than likely as a 
side-benefit. 





and/or photographs. 





SHARING ON-THE-JOB EXPERIENCE... 
this practical Handbook. We welcome your letters and descriptions telling us 
of practices and devices that have helped you turn in a mere efficient 
performance. What has helped you will help others. So let us hear from you. 
For contributions like these we pay up to $35. Try to include rough sketches 


is the purpose of 














You Get 


HEFICIENT 
BURNING 
With Valley Camp 
Special Spreader 
Stoker Coal 


am ff ryt 
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t Burning Means Lower Steam Costs. 


Ask for special spreader stoker coal. 


This quality coal 

is from our Elm Grove Mine. 
It is thoroughly 

cleaned, carefully sized 

and thermally dried . . . ideal 
for modern stoker equipment. 


VALL AMP COAL COMPANY 


Western Reserve Iding ©@ Cleveland 13, Ohio 


SUBSIDIARIES — 
Great Lakes Coal & Dock Co., Milwaukee, Wis. © Great Lakes Coal & Dock Co., St. Paul, Minn. © Fort William 


Coal Dock Co., Ltd., Fort William, Ont. ¢ The Valley Camp Coal Co. of Canada Ltd., Toronto, Ont. @ Kelley's Creek 
& Northwestern Railroad Co. @ Kelley’s Creek Barge Line Inc. @ Pennsylvania & West Virginia Supply Corp. 


SALES OFFICES — 
Philadelphia «¢ 
e Cincinnati @ New York e@ 


Baltimore ¢@ Buffalo e@ Pittsburgh ©¢ Wheeling © Cleveland e St. Paul 
Milwaukee © Superior, Wis. © Fort William, Ont. e Toronto, Ont. 
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w Engineering Books 


National Electrical Code Handbook: 
Based on the 1959 Edition of The National 
Electrical Code. Revised by Frank Stetka, 
Electrical Field Service Engineer, National 
Fire Protection Association. Tenth Edition, 
680 pages, 534 x 8 in.; 387 illustrations, 53 
tables. Published by McGraw-Hill Book Co, 
Inc, 330 W. 42nd St, New York 36, N. Y. 
Price $10. 

Facts on how to handle all types of 
trical wiring and installation jobs in strict 
iectri 


cal Code are presented in this newly pub 


accordance with the latest National I 


lished edition of a well-known handbook. It 


explains rules and 


measurements for elec 
trical jobs — what they mean and how to 
apply them. The book follows exactly tl 
same numbering system as presente 

code, providing easy reference to any 
Next to the 


found its meaning, intent and interpret 


rule, in contrasting typeface, i 


where applicable 
This edition was prepared 
National 


Association. Important new 
f 


under th 
Prot 


features incl 


pervision of the Fire 


reorganization in line with the rearra 

ment and renumbering of the National I 

trical Code. Modern examples are given 

how to calculate electrical load, number 

branch circuits, and size of feeders 
2 @ 

The Arc Discharge (Its application to 
power control), by H. de B. Konig! $44 
pages, 544 x 834 in. Published by Cl 
& Hall Ltd, 37 Essex St W.C. 2, Londo 
England. Price $9 (63 s.). 

This book is concerned with the use 
arc-discharge tubes such as thyratrons, igni 
trons, and excitrons for the control of ele« 
trical power. It describes the construction 
ind operating ch 


types « 


iracteristics of the different 
vailable, their capabilities and limi 


tations, the conditions they need for 
factory service, and their behavior in 


cellaneous rectification and control cir« 


Physical processes involved inside the tu 
are also discussed. 

There is much of interest for the electronic 
tube designer and manufacturer as well as 
the student 
and any user of arc-discharge control d 


tor the application en 


gineer, 
vices. The book is fully illustrated and con 
tains a thorough index and bibliographies 
This comprehensive survey will be valuable 
both as a primer and book of reference. 
x * * 
Transistor Manual; 329 pages, 514 by 


814 in., 


9 spiral bound, paper cover. Edited 
and published by Semiconductor Products 
Department, General Electric Compan; 


Charles Building, Liverpool, N. Y. Price 


$1. 

This handy reference on transistors and 
application principles is now available in a 
} 


new fifth edition. Four new chapters have 
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been added to include Tunnel Diode Theory 
and Switching Circuits, Tunnel Diode Am 
plifiers, Feedback and Servo Amplifiers, and 
Test Circuits, 

Chapters on Silicon-Controlled Rectifiers, 
Power Supplies, Transistor Specifications, 
and Rectifier Specifications are expanded 
and revised. The Transistor Specifications 
ch ipter contains a current listing of Ameri 
can JEDEC-registered 


interchangeability in 


transistor types with 
specifications and 
tormation. 
Copies of the manual may be obtained 
from G-I 
Semiconductor Products Department, Gen 
eral Electric Co, Kelley Building, Liverpool, 


Ne York 


distributors or by writing to the 


x * * 
Creative Engineering Design, by Harold 


R. Buhl; 634 bi 


‘ - 
195 ¢ by 914 in., illus 
trated, 


pages, 
Published by the 


Ames, 


cloth binding 
State Univ 


Price $3.95 


Iowa ersity Press, Iowa 


Many alert engineers desire to get off th 


1 path to think imaginatively anc 


Sometimes obstacles to 


‘ 
creativity are psychological factors 


vithur son himself, or his environ 


the per 
nt, or habitual methods of perception and 
obstacles re 


To overcome the SC 


then serious 
principles of 


work 


his book will help to bring all this into 


es first 1 awareness, and 


al 
, 
effort to apply the very usable 


creative design to everyday 
, ; 
a very practical and 
tvle is non techni il and 
with humorous dr Wil 
i 


; , , 
f sample problems is a help 


irold R. Buhl is a member of the M 

ical Engineering Dept of Iowa St 
book was s 

rsity Press as the 


Towa 


H 


niversity, and his present 
ted by Iowa State Unive 
book by an 


in 1960 


Significant new 
faculty member” 
— * * 

Treated Wood for Marine Use, ASTM 
ial Technical Publication No. 275; 69 
ges, 6 by 914 in., cloth bound. Published 
by - American Society for Testing Ma 
1916 Race St, Philadelphia 3, Penna 
Price, $2.50; 
This symposium of seven papers was pre 
sented at ASTM’s third Pacific area national 
Use 


of small panels in screening potential wood 


tate 


terials, 


to members, $2 


meeting in 1959, Subjects covered are: 


preservatives; standard toxicity valuation of 


} ] l 
chemicals poisonous to the 


marine borer; 
column chromatography in the inalysis ol 
creosote; evaluation of wood piles in sea 
water by standard rating system; extending 


service life of wood piles in sea water; de- 


termining preservative retention in piling 
by assay of borings; marine exposure tests of 
pressure-treated Douglas fir and Southern 


pine. 


Lighting Handbook, by Westinghouse 
Lamp Div, revised edition; 250 pages, 514 by 
71% in.; wire-o/leatherette binding which 
permits pages to lie flat when book is open. 
Published by Westinghouse Electric Corp, 
Bloomfield, N. J. Price $3. 

This revision of a well-known and handy 
reference contains a comprehensive coverag« 
of the general field of modern lighting prac 
tices. Included is a fold-out page in full color 
of the electromagnetic spectrum, informa 
tion on distribution and light measure 
ments, a section on the newest light sources, 
information and coefficients of utilization 
and maintenance factors, together with foot 
candle tables, and many application illus 
trations. 

Major changes have been made in the 
chapters on floodlighting design, roadway 
lighting and sign lighting. Also, the most 
recent recommendations of the Illuminating 
Society 
industrial interiors are included. 

7. * * 

Resistance Welding Control-IC-2-1960; 
94 pages, 814 by 11 in., mimeographed, un 
bound. Published by the National Electrical 
Manufacturers Assn, 155 E. 44th St, New 
York 17, N. Y. Price $1. 

Developed by NEMA’s Industrial Con 
trol Section, this new standard includes defi 


Engineering for commercial and 


nitions and cycle diagrams for all generally 
ised resistance welding® processes. Defini 


tions and diagrams are cross-referenced with 


yaster table listing NEMA identification 


numbers for the control equipment required 


in 


to perform cach of the described functions 


Also 


factors as 


listed are minimum standards for 


such accuracy, tume size 


range 

and capacity, which are widely used in the 

industry. Se parate sections are included for 

frequency converter controls, gun welder 

controls and multi function process timers 
x « * 

Problems and 


237 pages, 53% 


Ingenious Mathematical 
Methods, by L. 


by 8 in.; 


\. Graham; 
paper cover. Published by Dove: 
Publications, Inc, 180 Varick St, New York 
14, N. Y. Price $1.45. 

[his is a new kind of puzzle book featuring 
original contributions by outstanding engi 
neers and mathematicians. It is a collection 
of problems from a column which appears in 
the Graham Dial, organ of Graham Trans 
missions, Inc. 

Mr. Graham has chosen problems which 
call for some knowledge of all branches of 
mathematics. A few require more alertness 
of thought than mathematical training. 

Some problems demand the application of 
rather advanced mathematics. However, 
most can be solved: effectively by a number 
of methods. It is pointed out that no solution 
is definitive, and there is always room for 


more experimentation and improve ment. 





PRATT POWER PLANT PRODUCTS 
are all NEW for 


NEW Rubber Seat Butterfly Valves 


The time-proven Henry Pratt features are now augmented by 
such new design features as: ADJUSTABLE SEAT that can 
be tightened, or even replaced without removing shaft or disc. 
LOWER SEATING TORQUES, lowers actuator cost and 
provides remarkable ease of operation. Longer operating life 
through accurate control of disc-seat interference, giving tight- 
ness, without wear. 

The new Pratt Butterfly Valves are available in sizes 3” 
through 144” and for pressures to 150# in both wide and 
narrow face-to-face. Also furnished with integral expansion 
joint. 


Write for complete information. 


NEW PRATT CYCLONE STRAINER 


The new Pratt Cyclone Strainer eliminates the manual cleaning 
usually associated with this type of equipment. Backwashing 
Operations are completely automatic and can be accomplished 


in seconds. ’ 7 ie 
| iN 


Unique design simplifies piping and installs for far less than 
ordinary designs. 

Patented “‘Cyclone”’ action keeps larger particles away from 
basket—keeps strainer “‘on the line”’ longer. 

Features rubber seat butterfly valves for longer life and 
positive action. Manual or automatic valve operators. 


Write for Bulletin S-1-G. 


NEW Monoflange Mark -II 


No valve is easier to install or operate. The Monoflange fits 
between existing pipe flanges—no gasket ts necessary. With 
completely tight shut-off at 150# psi, the Monoflange Mark II 
finds many applications where economy is paramount, but 
long life is necessary. 

New “‘Sidewinder”’ manual operators are available for stand- 
ard or buried service with crank, handwheel or chainwheel. 
Cylinder, Diaphragm topworks or electric motor operators 
also available. 

Write for Bulletin B-10-G. 


HENRY . Seas HENRY PRATT COMPANY 

> j ryvr a) ‘ : i 4 , : s ® 

} i . ] | C p Engineer 319 W. Van Buren Street, Chicago 7, Illinois 
Representatives in Principal Cities 
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you will compare, 





you will select... 











Superior Type D Superior Type AS 


When writing for this brochure 
specify Superior bulletin W-12 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


oh TETRAMER 


WATER-TUBE 
BOILERS 


Recognizing the fact that it is often as difficult 
to write specifications for water-tube packaged 
boilers as it is to evaluate them, and with the firm 
conviction that a thorough analysis of competi- 
tive specifications will result in your selection 
of a Superior Packaged Boiler . . . Superior 
Combustion Industries has prepared a booklet 
to help those who specify and purchase water- 
tube packaged boilers. 


This booklet outlines some facts which are 
basic to packaged water-tube boiler design. In 
addition it provides a check list to assist in 
specification writing and bid evaluation, and 
shows why so many consulting engineers spec- 
ify Superior Packaged Water-Tube Boilers. 


inl RIGIR: 


/ 
L 


PACKAGED BOILERS 
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REFERENCE FILE OF 


om mercial Literature 


Reviewed here are the editors’ choice of 
manufacturers’ catalogs now available . . . selected 
on the basis of information helpful to power engineers. 
Use the Reader Service Cards to order free copies of 
those you would like to have in your own files 


Pumps 


201 Vertical Turbine Pump — Fes 
tured by Worthington ( orp 16-pp 
Bulletin 2400-B1 are ultra high flow verti- 
cal turbine pumps. Design improvements 
which result in broader coverage and higher 
efficiencies over wider operating ranges, are 
illustrated and described. 


202 submersible Sump Pump — 
Eight-pp Bulletin 5300, The Deming Co., 
describes features and operation of a sub- 
mersible sump pump which can be lowered 
into a pit for temporary service or perma- 
nently installed for continuous service. 


203 Handbook on Pumps — Engi- 
neering Manual EM-611, issued by Mar- 
low Pumps, Div., Bell & Gossett Co., 
contains 42 pp of comprehensive data on 
pumps and pumping. Defines common 
pump terms, and includes friction loss 
data, capacity and volume equivalents, 
decimal equivalents, horsepower require- 
ments, installation details, viscosity and 
specific gravity table. 


204 Rotary Vacuum Pumps — 
Features of Consolidated Vacuum Corp’s 
oil sealed rotary vacuum pumps are de- 
tailed in 6-pp Bulletin 815. Discusses 
building block construction, ease of main- 


4 Ss 


, 
Af 


Ypyiffyy 
MMi) 
4 oe / 


Af 


ipressors 


tenance of these pumps, includes selectior 
suggestions. Dimensions, physical specifi- 
eations and speeds and ¢ apacitie 8 given. 


205 Pump Selection Catalog — 
Included in 12-pp easy-to-use Circular 184 
of Dean Brothers Pumps Ine. are charts 
showing recommended temperature and 
pressure ranges for 10 classifications of 
company’s pumps — from — 350 to +1000 
F, and up to 1000 psig. Illustrations, de- 
scriptions and specifications are shown. 


206 Rotary Air Pumps — Catalog 
160, 32 pp, of Leiman Bros., Jnc., describes 
rotary positive air pressure and high 
vacuum pumps, gas boosters and air mo- 
tors. Gives construction details, dimen- 
sions, capacities, performance curves for 
all pumps, plus comprehensive engineering 
and application data. 


207 Free-Piston Pumps — Features 
and advantages of an air-operated free- 
piston pump designed to pump anything 
that flows are detailed by The Crossley 
Machine Co. in this product bulletin. Se- 
quence diagrams show operation. 


208 Power Plant Pumps — Bulletin 
BJP-588, Byron Jackson Pumps, Inc., 


describes standard for all power 
plant requirements—from 12,000 hp, 
double-case boiler feed pump, to con- 
densate, circulating and booster pumping 
duty. Also describes special pumps for nu- 
clear power plant installation. 


pumps 


209 Sizing Cooling Tower Pumps 
— Six steps to be taken in sizing pump 
and piping of any cooling tower installa- 
tion are explained by Bell & Gossett Co. 
in 6-pp Bulletin CT-360. Provides selection 
charts, pipe sizing tables. 

210 Pumps and Controls — Bulle- 
tin 220 contains 72 pp of data on design 
details and operating characteristics of 
hydraulic pumps, fluid motors and valves 
offered by Dennison Engineering Div., 
American Brake Shoe Co. Sections are 
devoted to types of hydraulic pumps, 
pumping units, fluid motors, and control 
valves, covering design and operating 
characteristics of components. 


211° For Abusive Pumping Jobs — 
Catalog 5206, Nagle Pumps, covers centrif- 
ugal pumps adapted to handling ashes, 
abrasive mixtures, slurries, hot and cor- 
rosive liquids. It describes several basic 
types: a horizontal shaft, single-stage side 
suction pump; a horizontal shaft, single- 
stage, rear-entrance automatic priming 
pump; vertical shaft pumps with standard, 
overhead and quill bearings for wet pit 
applications. 


212 Pumping and Hydraulic Data 
— Definitions, formulae, testing, tables, 
charts and definitions useful in pumping 
and hydraulics are covered in 20-pp Bulle- 
tin EM-77 issued by Peerless Pump Div., 
Food Machinery and Chemical Corp. In- 
cludes facts on how to figure NPSH, pump 
efficiency, mechanical and electrical equiv- 
alents, and pipe friction loss chart. 


213 Simplified Pump Selection — 
Technical data is simplified and presented 
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manual 


in an easily-understood way in the 
rotary pump 
Groups liquids according to viscosity and 
each classification has its own selection 
table. Fast selec tion 18 possible b mat« h- 


Co.'s selection 


ing hquid to pump 


214 Air Compressors — Design and 
construction details on Joy Mfg. Co.’s 
semi-radial air compressors are presented 
in 24-pp Bulletin A-72. Illustrates semi- 
radial construction which results in better 
balance, less weight, and quick installation, 
and includes specification data 


215 Compressed Air Fundamen- 
tals — Sixteen-pp Form 1548, Ingersoll- 
Rand Co., is intended to aid in selection 
of a small “packaged”’ air compressor. Dis- 
cusses compressed air, how it is com- 
pressed, single- and two-stage compressors, 
piston displacement, control used etc. In- 
cludes information on compressor oils, 
pipe sizes, wire sizes, terminology 


216 On Eliminating Explosions — 
In 12-pp Bulletin 173, Clark Bros Co., 
presents recent findings on mechanism of 
explosions in pipelines and compressor 
starting air lines. Discusses research on 
nature of explosions and shock waves in 
piping, and these observations are applied 
to compressor air starting systems 


217 Liquid Pulse Traps — bulletin 
201A describes Pulsation Controls Corp.’s 
liquid pulse traps for all types of recipro 
cating, rotary pumps and hydraulic sys 
tems. Construction details, performanc 
curve, and selection data included 





Packings;, 
Seals, 
Gaskets 


218 Packing Chart — This packing 
recommendation chart by taybestos- 
Manhattan, Inc., shows packing 
types for 95 per cent of all packing needs. 
Covers such applications as: pumps and 
valves, high-temperature valve stem and 
expansion joints, high-speed rotary al 
compressors, corrosive and viscous liquids 
chemicals, gasket applications, and hy- 
draulic and pneumatic equipment. 


219 Corrosion Resistance Chart — 
Over 150 chemicals and their recom- 
mended usage with ductile iron, iron, steel 
316 and 304 stainless steel, Monel, brass, 
bronze, copper, aluminum and _plastisol 
plastic are listed in Corrosion Resistance 
Chart J-CRC Prepared by OPW-Jordan 
Corp., chart shows which gasket materials 
are needed when Kamlok couplers ar 
used and which O-ring materials are 
needed when swivel joints are used 


220 On Boiler Gasket Leakage 
Some causes of boiler gasket leakage are 
discussed in Technical Paper 139 by Betz 
Laboratories, Inc. Factors to consider it 
overcoming or minimizing gasket leakage, 
such as selection of gasket joint, installa- 
tion, and corrosion protection, are ex- 
detail 


basic 


plained it 


22 1 O-Ring Handbook — Catalog 
5711 is a 24-pp design and data book of 
Parker Seal Co. on Viton O-rings. Contains 
test information on some 150 fluids and 
gases to which this synthetic elastomer is 
compatible; recommended design tech- 
niques; general information on three com- 
pounds; data on all standard sizes 


222 Mechanical Packing Guide — 
Johns-Manville’s 64-pp catalog, Form 
PK-131A, contains comprehensive infor- 
mation on mechanical packings. Includes 
chemical selection chart listing more than 
700 liquids common to process industries 
\lso featured is a simplified selection chart 
to help relate operating ¢ onditions to most 
suitable packing 


223 Mechanical Packings — Cata- 
log P-210C, Raybestos-Manhattan, Inc 
contains 40-pp of detailed information on 
mechanical packings and gasket materials 
It contains illustrations, descriptions, 
complete service recommendations and 
specification charts. 





224 Valve Selection Tips — In addi- 
tion to cross indexing company’s own line 
of valves with those of other manufac- 
turers, The Ohio Injector Co.’s Valve 
Buyer’s Guide, 22 pp, contains a list of 
frequently used abbreviations, a valve 
trim chart, other data. A breakdown by 
valve material and pressure class, and clas- 
sification by type, disc design, etc., aids 
in selection. 


225 To Stop Water Waste — Bulle- 
tin 553-A of Leslie Co. points out ways 
that proper valve selection and application 
ean reduce “hidden costs’’ connected with 
the use of water in industry. Describes 
how water reducing valves operate and 
gives information on sizing 


226 Valve Selection Data — Facis 
to keep in mind when selecting a valve for 
i specific application are detailed in Crane 
Co.’s 20-pp Bulletin AD-2016. Three 
principal valve types are illustrated and 
described, and cutaway views showing 
component features included. 





These catalogs can be yours with- 
out cost or obligation. Use the 
Reader Service Cards to indicate 
your choice—just circle the item 
numbers of those you want. 











227 Silent Check Valves — De- 
scribed by The Williams Gauge Co., In 
in Bulletin WH-654 are silent check valves 
featuring low frictional resistance. Tables 


list dimensional data and reasonable ve- 
locities for flow of water through pipe, 
fitting, and valves. 


228 Check Valves — Details and spe- 
cifications on check valves designed to 
eliminate water hammer and line surge are 
presented by Combination Pump Valve 
Co., in 20-pp Catalog 600. Typical in- 
stallations are illustrated, and installation 
data, flow chart, and ratings included. 


229 Valve Materials Calculator — 
Preferred valve materials for different 
types of corrosives are shown in this cal- 
culator prepared by Hoke, Inc. It is de- 
signed as a guide to the selection of mate- 
rials of valve construction, based on ‘‘sub- 
stantial,” “‘moderate,” ‘“‘questionable” or 
‘inadequate” resistance to chemical in 
question at atmospheric pressure tem- 
perature. 


230 Bronze Gate Valves — Pre- 
sented by The Wm. Powell Co. in Form 
198, is a line of bronze union bonnet gate 
valves for 125 to 150 WSP. Features are 
shown on cutaway view, and dimension 
given in tables. 


231 Stock Solenoid Valves — Sol- 
enoid valves available ‘‘off the shelf” from 
Automatic Switch Co. are presented in 16- 
pp Stock List and Selection Guide 506. 
Contains engineering information, simple 
selection data, illustrations and flow dia- 
gram of two-, three- and four-way types, 
manual reset valves, special purpose valves 


232 Specifying Solenoid Valves — 
Included in Valcor Engineering Corp.’s 8- 
pp booklet on specifying solenoid valves 
ire a description of various types of valve 
sealing; a discussion of mechanical specifi- 
cation criteria including application de- 
scription, fluid characteristics, pressure, 
capacity, leakage, valve life. 


233 Control Valves—Steam and 
liquid control valves manufactured by 
O. C. Keckley Co. are illustrated and 
described in 56-pp Catalog 58-A. Covers 
strainers, pressure regulators, temperature 
regulators, safety and relief valves, pres- 
sure reducing valves, diaphragm control 
valves, solenoid valves, float valves, 
others. Includes capacity tables, specifica- 
tions, cutaway views. 


234 Relief Valves — Bulletin V-100 
60, 24-pp, describes J. E. Lonergan Co.’s 
line of bellows valves for vapor service. It 
gives complete details and specifications 
on sizes, capacities, materials and other 
pertinent data. The seven exclusive fea- 
tures of this valve are also listed. 


235 Safety-Relief Valves — Liquid 
relief and special service safety-relief 
valves, including a new, low cost compact 
series, are presented by Farris Engineering 
Corp. in 28-pp Catalog FE-138. Valves 
shown include types for hydraulic pressure 
systems, liquefied gases, chemical corrosive 
service and general industrial service. 


236 Boiler Blow Off Valves — Bulle- 
tin E-125, 24 pp, describes and illustrates 
the design and construction of Everlasting 
Valve Co.’s quick-operating valves, angle 
valves, Y valves and duplex units spe- 
cifically designed for boiler blow-off serv- 
ice. Includes dimensions. 


237 Solder Joint Valves — This 


circular of Walworth Co. lists size and 
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dimensions of bronze gate, globe and check 
solder joint valves including the new No 
2 SJ gate valve. Each type is illustrated 
with a cutaway picture showing path of 
fluids through valve body. Shows how to 
make a sound solder joint. 


238 Guide to Strainers — Presented 
by Tate Engineering, Inc. in this 88-pp 
handbook are reference data for layout of 
fluid flow systems and sizing of strainers, 
tabulated results of testing, and valve and 
pipe selection information. Reference ma- 
terial for each strainer section is on a fold- 
out page for use with any specific page in 
that section. Book contains over 100 illus- 
trations of pressure drop, temperature, and 
viscosity charts, also engineering drawings 


239 Supports for Piping — De- 
scribed in 96-pp Catalog 59, is a system 
utilizing pre-engineered standard compo- 
nents in almost infinite combinations to 
solve most piping and equipment support 
problems. The system, introduced by 
Bergen Pipesupport Corp., affords savings 
in engineering and field costs, offers sim- 
plicity of use. Book also gives details on 
constant support hangers; roller devices; 
variable supports, light duty and cushion- 
spring hangers 


240 Materials for Main Steam 
Piping — Entitled ‘“The Plastic Ductility 
of Austentic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin of 
Pittsburgh Piping and Equipment Co. 
deals with an investigation into the prob- 
lem of selection of materials for main steam 
piping. Gives stress rupture characteristics 
of Type 316 and 347 stainless steel piping 
adjacent to welded joints. 


241 Power Piping Erection — Field 
erection of high-temperature, high-pres- 
sure power piping is the topic of this 12-pp 
bulletin released by The M. W. Kellogg 
Co. Illustrated with photos and diagrams, 
it shows how detailed plans are developed, 
field-erection costs and quality controlled. 


242 Pipe Thread Fittings — Ad- 
vantages of pipe thread fittings designed 
to eliminate positioning problems, leakage, 
and overtightening damage are detailed 
by the Tru-Seal Div. of Flick-Reedy Corp. 
in this product bulletin. Common types 
of positioning, distortion, alignment, re- 
working and leakage problems and their 
solutions are illustrated 


243 Plastic Pipe, Fittings — PVC 
pipe, valves and fittings and their uses are 
covered in this 36-pp handbook by Kraloy 
Plastic Pipe Co., Inc. Specification, design 
and installation data are included, as well 
as a comprehensive corrosion resistance 
comparison chart of seven types of plastic 
pipe carrying 162 chemicals. 


244 Good Piping Charted — Rec- 
ommended piping practices are presented 
in this wall chart form by The Lunken- 
heimer Co. Chart is divided into five sec- 
tions covering basic valve types, connec- 
tions normally used, installation and main- 
tenance tools, installation, operation and 
maintenance 


245 Pipe Alignment Guide — This 
bulletin of The Align-O-Pipe Guide Co. in- 
troduces a device for guiding pipe lines 
which are expanding or contracting be- 
cause of temperature changes. Explains 
how units permit movement of pipe line 
in an axial direction only. 


canal 
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246 industrial Fans — Fundamen- 
tal data on industrial fans incorporating 
a universal discharge are presented by 
Lehigh Fan & Blower Div. of Fuller Co. 
in 28-pp Bulletin L-5. Included are rating 
tables giving volumes of air delivered, rpm, 
horsepower at various static pressures, 
and outlet velocity and velocity pressures, 
is well as tables of correction ratios 


247 Centrifugal Fans — Catalog 
1120-1 of Westinghouse Electric Corp. 
contains 76 pp of detailed information 
on all-purpose centrifugal fans with flat, 
backwardly inclined blading, suited for 
supply and exhaust, general building ven- 
tilation, industrial air conditioning and 
processes. Key components and features 
illustrated, performance data tabulated. 


248 Air Engineering — Bulletin E- 
57, is a 24-pp air engineering data file, 
offered by Aerovent Fan Co., Inc. Covers 
engineering and test facilities for propeller 
fans, specifications, construction, mainte- 
nance, and installation. Tables for esti- 
mating air-handling requirements, entrance 
and elpow losses provided. 


249 For Controlled Ventilation — 
This 20-pp catalog of The Loren Cook Co. 
is designed as a guide in determining exact 
type ventilation equipment for specific 
needs. Guide matches design features with 
ventilation requirements and special con- 
ditions, controlling efficiency, and econ- 
omy and lengthening life of unit. 


250 Plastic Ventilating Equipment 
— Illustrated and described in 18-pp Bul- 
letin B-500 are plastic ventilation products 
of Heil Process Equipment Corp. includ- 
ing ventilating ducts, fittings, exhaust 
hoods, stacks, covers, fans, and fume 
scrubbers. Physical and chemical proper- 
ties of glass-reinforced plastics given. 
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251 Conditioner Units — Design 
features of Climate Makers, based on the 
building block principle, are detailed by 


\irfan Engineering Co. in 60-pp Catalog 
AHV-59. Gives fan capacities, direct ex- 
pansion cooling capacities, and coil data, 
chilled water cooling capacities, chilled 
water coil data, mean effective tempera- 
ture, psychometric data. 


252 Cold Room Conditioning — In 
Bulletin 95, Niagara Blower Co. describes 
the No-Frost method of producing tem- 
peratures down to —90 F for freezing, 
testing, cold storage etc., giving advan- 
tages. Operation with two-stage and three- 
stage cooler discussed. 


253 Packaged Air Conditioners — 
Performance characteristics and engineer- 
ing features are detailed in color-illustrated 
Bulletin 8825, 12-pp, from American- 
Standard Industrial Div. Typical installa- 
tion photos showing units with and with- 
out discharge plenum are included to 
illustrate a discussion of owner advantages. 


254 Refrigeration Condensers — 
Engineering data on refrigeration con- 
densers are featured by Henry Vogt Ma- 
chine Co. in 38-pp Bulletin RC-2. Ratings 
in tons refrigeration are tabulated for large 
and small ammonia condensers, vertical 
ammonia condensers, freon condensers, 
condenser-towers. 


255 Coil Selection Guide — Infor- 
mation on Young Radiator Co.’s water 
and direct expansion refrigerant coils is 
given in 28-pp Catalog 5559. Provides 
selection data on water heating and cooling 
coils; physical and performance charts; 
mean effective temperature difference 
charts. Also includes capacity tables, psy- 
chrometric chart, total heat table, dimen- 
sions, piping diagrams. 


256 Refrigerated Purging Guide — 
In 12-pp Bulletin 700, Armstrong Machine 
Works gives helpful data on automatic re- 
moval of air from refrigeration systems. 
Tells why purging is necessary, how non- 
condensable gases affect efficiency, meth- 
ods of purging, where to make purge con- 
nections and how to use the purger. 


257 Air-Cooled Condensers — Four 
types of air-cooled condenser units are 
discussed by Halstead & Mitchell in 12-pp 
Bulletin AC-102 — those using propeller 
fans for horizontal air flow, propeller fans 
for vertical air flow, centrifugal fans for 
use with ductwork, and centrifugal fans. 


258 Air Conditioning Units — De- 
tailed information on a packaged central 
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station air conditioning unit designed by 
American Air Filter Co., Inc. to give exact 
type and degree of air cleaning is presented 
in 60-pp Bulletin AC-100. Component 
features are illustrated, and selection data 
including psychrometric calculations, size 
selection, arrangement and location, air 
volume and velocity data, air resistance 
data given. 
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259 Thermal Insulation — De- 
scribed in 54-pp Catalog IN-244A 
Johns-Manville thermal insulations for all 
commercial and industrial re- 
quirements from 100 to 3000 F. Contains 
six sections, each devoted to a specialized 
group of insulations, including industrial 
ind high temperature; plumbing, heating 
lr conditioning: retrigeration: insulat- 
ind refractories 


types ol 


and 
ing firebrick 
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262 insulation Specifications — 
Johns-Manville’s 50-pp manu ul of Sp. cl- 
fications, IN-128A, is designed for power, 
chemical and petroleum industries. It is 
divided into five sections insulations for 
ibove 100 F: those for tem- 
below 100 F: tank 
ind spheroid insulation; 
ctor and oil heater lining 
ind Tables include 
mended thicknesses for both steam gener- 


temperatures 
peratures insulation; 
sphere 


tor, catalytic re 


regenera- 


insulation recom- 


iting plants and process equipment 


263 Thermal Insulation — This 16- 
pp bulletin released by National Insulation 
Manufacturers Association is designed to 
serve as a guide to best thermal 
insulating materials under changing con- 
modern industry. Emphasizes 


use ol 


ditions of 


“economic thickness” approach to specifi- 
sation, which enables determining point at 
which insulation gives greatest financial 
return for its cost. 


264 For Insulation Protection — 
Comprehensive data on mastics, coatings, 
adhesives, and flashing compounds for 
thermal insulation has been classified 
as to industry usage — power, process, 
cold storage, marine and commercial 

in this ready-reference loose-leaf man- 
ual, about 208-pp, of Benjamin Foster Co. 
Detailed application information and 
product data included. 


265 Pipe-Fitting Insulation — De- 
sign features and advantages of an im- 
proved molded Fiberglas pipe fitting in- 


sulation are detailed by Fibrous Glass 
Products, Inc. in Bulletin TD-105. Speci- 
fications included. 


266 Underground Piping Insula- 
tion — Advantages and _ characteristics 
of a granular insulation for underground 
steam lines, are detailed by Insul-Fil Co., 
Inc. in eight data sheets. Application de- 
tails are illustrated and described. 


267 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
calcium-aluminate cement as a mortar 
mix for gun-applied linings in power plant 
refinery and metalworking equipment of- 
fered by Universal Atlas Cement Div., 
United States Steel Corp. Includes data on 
mortar preparation, placing procedures. 





268 automatic Boiler — \ pplica- 
tion of the Coal-Pak automatic package 
boiler to low-pressure steam heating, hot 
water heating, and high-pressure process 
steam is covered by Bituminous Coal In- 
stitute in 36-pp Guide Specifications GS-3. 
Sample specifications included, coal and as} 
handling, wiring, and boiler room layouts 


269 Hot Water Boilers — Twenty- 
pp Brochure HCC-2 of Combustion Engi- 
neering Co., Inc. describes and illustrates 
design, construction, advantages and eco- 
nomies of the C-E La Mont controlled 
circulation hot water boiler. The unit is 
for supplying high pressure, high tempera- 
ture water for he ating und process uses 


270 Packaged Steam Generator — 
The performance story of a prototype 
stoker-fired packaged steam generator 
in one typical installation is told by 
Foster-Wheeler Corp. in 8 pp Bulletin 
PG-594. An evaluation of performance 
is presented. 


271 Packaged Boilers — A complete 
discussion of firetube boilers from con- 
struction features to final test and start-up 
service —is presented in 12-pp Bulletin 
Form AD-178, Cleaver-Brooks Co. Full- 
color cutaway features of packaged boilers 
through 600 hp for heating and processing, 
steam or hot water. 


272 Packaged Boiler — Features 
and advantages of a completely packaged 
fire-tube boiler, Type CF, for capacities 
from 400 to 600 bhp are detailed by Supe- 


rior Combustion Industries, Inc., in this 
product bulletin. Cutaway view showing 
component features is included. 


273 Package Boilers— This 12-pp 
booklet on package steam generators de- 
scribes the formulas behind all package 
steam generators. Published by Crane Co.’s 
Cyclotherm Div., it tells how installation 
of a package steam generator can raise 
steam capacity in an existing boiler room. 


274 Heat Exchangers — Shell and 
tube heat exchangers, including copper 
base allow, steel and stainless steel fixed 
tube bundle heat exchangers, are described 
by The Young Radiator Co. in 16-pp Cat- 
alog 1258A. Includes pressure ratings and 
material specifications for steam service 
heat exchangers, selection data, oil vis- 
cosity graph. 


275 Heat Exchangers — Engineer- 
ing Manual PB-EM 102-A, The Carbone 
Co., contains 22 pp of illustrations, cuta- 
ways, diagrams and design data on Poly- 
bloc impervious graphite heat exchangers, 
corrosion-resistant, high thermal conduc- 
tivity units. Provides charts, graphs, typi- 
cal calculations. 


276 Heat Transfer Equipment — 
Design and construction features of heat 
transfer equipment are detailed in 20-pp 
Bulletin HE-8 of Henry Vogt Machine Co. 
Covers the positive seal baffle, film type 
heat exchangers, waste heat boilers, high 
pressure and high temperature heat ex- 
changers, exchangers of special alloys 
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277 Synchronous Motors — Advan- 
tages of The Ideal Electric & Mfg. Co.’s 
high speed synchronous motors are de- 
tailed in 12-pp Bulletin 501. Cutaway view 
illustrates component parts and details of 
maintenance and operation. 


278 Shielded A-C Motors — Com- 
prehensive 56-pp Catalog 200, Sterling 
Electric Motors, Inec., includes complete 
dimensional, selection and application 
data on Multi-Shielded a-c motors. In- 
cludes information for various modifica- 
tions, such as specialized mountings. 


279 FHP Motors — Twelve-pp Bul- 
letin GEA-6424A discusses features and 
advantages of General Electric Co.’s frac- 
tional horsepower, Form G, general pur- 
pose motors, including capacitor-start, 
split-phase, permanent-split capacitor, 
shaded-pole and polyphase motors. 


280 submersible Pump Motors — 
Kight-pp Bulletin F-2000, U. 8. Electrical 
Motors Ine. contains full-length cutaway 
drawings showing construction details, 
features of submersible motors for 6-, 10- 
and 14-in. well diameters and explains 
their water-filled operating principle 


281 induction Motor Selector — 
Selection, application and buying informa- 
tion on General Electric Co’s Tri-Clad ’55 
motors, single- and three-phase, from 34 
to 150 hp is given in 14-pp Bulletin GEC- 
1049. Includes chart for various loads and 
ambient conditions, tables for dimensions, 
prices, characteristics and performance 
data, ordering instructions, modifications 
and 


282 


chure of U.S 
sists of a collection of technical 
on pump motors, illustrated with charts, 
diagrams, graphs, tables, and cutaways. 
Subjects range from turbine pump motor 
lubricants pump motor bearings, to 
pumping stations and sound control, and 


accessories 


Pump Motors — This 34-pp bro- 
’. Electrical Motors Ine. con- 


articles 


steps in submersible installations. 
283 Motor Selection Guide — This 
pocket-size card (GED-3909A) provides 
quick reference to frame size (182 to 
4451 ind book price for General Elec- 
tric Co.’s a-c motors from %4 to 125 hp. 
Data are tabulated for both drip-proof 
and totally enclosed fan-cooled Tri-Clad 


"55 squirrel cage, horizontal motors 


284 Motor Application Guide — 
Sixteen-pp Bulletin 270B outlines char- 
acteristics of Century Electric Co. motors 
of 1/20 to 400 hp and includes up-to-date 
design information on them. Discusses 
factors in motor selection and provides 
illustrated charts covering a wide range of 
motor-using equipment. 





285 Wire and Cable Data — These 
composite, color-coded data sheets contain 
information formerly found only in many 
catalogs on wires, cables and power cords. 
Prepared by Continental Copper & Steel 
Industries, Inc., data sheets give prices, 
stranding, strand diameters, temperature 
ratings, weights, overall diameters. 


286 Portable Cords, Cables — Spec- 
ifications and characteristics of various 
portable cords and cables are presented in 
this 52-pp booklet of Kaiser Aluminum «& 
Chemical Sales, Inc. Gives pertinent data 
on insulation and jacket compounds, and 
includes tables giving properties of 600-v 
portable cables, also 601-5000-v portable 
cables, and others. A section is devoted to 
splicing and patching. 


287 Cable Splicing Fundamentals 
— Illustrated with step-by-step photos, 
this 30-pp booklet of The Okonite Co. 
explains procedure for splicing and termi- 
nating rubber-Neoprene cables, shielded 
and unshielded. Also includes tape selector 
and quantity estimating charts. 


288 Rigid PVC Conduit — Applica- 
tions of rigid polyvinyl chloride in the 
electrical field are detailed in this 20-pp 
bulletin released by Kraloy Plastic Pipe 
Co., Inc. Included are comprehensive test 
results, specifications, installation instruc- 
tions, corrosion-resistance charts 


289 Why Plastic Conduit — Ad- 
vantages of using plastic conduit in a va- 
riety of electrical applications are detailed 
in this 6-pp bulletin of Southwestern 
Plastic Pipe Co. Mechanical, physical and 
electrical properties and other data are 


tabulated and installation discussed. 


290 General Purpose Controls — 
Catalog 1260D, 72 pp, contains informa- 
tion on general purpose control devices 
available from General Electric Co. Charts 
are listed for motors from 44 through 200 
hp, affording quick selection of heaters and 
uush button stations. Product descriptions 
ire provided for both manual and magnetic 
motor starters, relay s, solenoids, limit 
switches, push buttons, static control and 
pilot devices. Pricing tables are included. 


291 Voltage Regulators — Distribu- 
tion voltage regulator features designed 
to provide more economical and better 
voltage regulation are described by Allis- 
Chalmers Mfg. Co. in 16-pp Bulletin 
21B7977E. Describes unit construction, 
electrical re-settable position indicator, 
other features 


Z92 Electric Motor Controls — 
Pocket Catalog 60, published by Furnas 
Electric Co., 56-pp, gives descriptions, 
ratings, prices for manual and magnetic 


starters, drum controller, pressure, foot 
and limit switches. Included are push but- 
tons, related pilot devices, motor rating, 
heater coil data, and selection tables. 


293 Electric Motor Controls — 
Contained in 72-pp Catalog 5900 of Furnas 
Electric Co. are selector charts for mag- 
netic and manual starters, giving horse- 
power, motor speed, heater size, heater 
ampere ratings, enclosure choices. Covers 
manual starters, magnetic controls, drum 
controllers, pressure switches, others. 


294 Reduced Voltage Starter — 
Eight-pp Bulletin GEA-6860, General 
Electric Co. defines reduced voltage start- 
ers, tells when and where to use them and 
how to select them. Contains starter selec- 
tion table and comparison table. Shows the 
manual autotransformer, magnetic auto- 
transformer, primary resistor. Part wind- 
ing starters, schematic connection dia- 
grams are included. 


295 Circuit Breaker Accessories — 
Twelve-pp Bulletin GEA6757 describes 
General Electric Co.’s industrial molded 
case circuit breaker accessories and modi- 
fications for a variety of control applica- 
tions. Includes detailed selection data, 
outline dimensional drawings. 


296 Circuit Breakers — Low 
age stored-energy power circuit breakers 
are discussed by General Electric Co. in a 
20-pp Bulletin GEA-5915E. Includes 
photographs, diagrams, graphs, charts 
showing specifications, operating features, 
dimensions, ratings for low voltage power 
circuit breakers and applications. Manual 
and electrical stored-energy closing mecha- 
des ribed. 


volt- 


nisms are 


297 Unit Substations — Compre- 
hensive Workbook PSG-6001, 24-pp, aids 
in planning articulated unit substations for 
secondary distribution, and features a sug- 
gested specification form detailing data for 
a properly coordinated substation system. 
weights and dimensions are in- 
cluded. Detailed specifications provided 
by Pennsylvania Transformer Div., Mc- 
Graw-Edison Co., for incoming supply 
transformer sections and 
going feeder assemblies. 


298 Unit Substations — Detailed 
information on leatures, operations and 
application of selectively-coordinated load 
center unit substations providing continu- 
ous power for a-c distribution systems is 
presented in 32-pp Bulletin GEA-3592L 
of General Electric Co. Compares types 
of load center arrangements and explains 
how selective coordination of load centers 
can be provided on any of four basic indus- 
trial and commercial building power dis- 
tribution circuits. 


tatings, 


sections, out- 
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299 industrial Power Systems — 
Principles of planning industrial 
distribution svstems for Saiety, reliability 
and economy while retaining flexibility and 
provisions for future expansion are out- 
lined in General Electric Co.'s iS-pp Bul- 
letin GEA-7139 Chapters cover choosing 
circuit calculations, pro- 
selection of 


powe I 


voltages, short 


tective relaying, unit sub- 


stations, power [ac tor corrections 


300 Electrical Distribution 

Comprehensive information on electrical 
distribution products is presented in this 
60-pp catalog of I-T-k Circuit Breaker 
Co. Divided into three main sections cov- 
ering molded case breakers, indi 
vidually-en losed power clr- 
uit breakers, and engineered products, it 
sontains selection and appli ation data 


eircult 
low-v oltage 


selection charts listing types, ratings 


301 Electrical Distribution, Con- 
trol — Complete with photos, tables of 
specifications, pricing information, wiring 
diagrams, this 155-pp reference catalog of 
Federal Pacific Electric Co. covers 3 
types of products. They include circuit 
breaker load centers, fusible service equip- 
ment, enclosed safety switches, low volt- 
uge fuses, molded case circuit breakers 
enclosed industrial breakers, wall mounted 
ir breakers, bolted pressure contact 
switches, lighting and distribution panel- 
boards, others. Book is available to quali- 
hed power engineers 


302 L-V Distribution Equipment 
— General Electric Co.’s 84-pp, 1960 Buy 
Log covers log-voltage distribution equlp- 
ment. It condensed buying 
catalog for service entrance equipment, 
light and heavy duty safety switches, 
tumble and open-knife switches, hinged 
wireway, circuit breakers, switchboards, 
motor control centers, sectional distribu- 


Serves as Aa 


tion centers, panelboards and buswa 


303 Overload Fault Currents - 
Sixteen-pp Section 7 of an aluminum con- 
ductor engineering data series offered by 
Aluminum Co. of America, discusses over- 
load and fault current limitations of bare 
iluminum conductors. Includes graphs 
showing maximum allowable time for va- 
rious high value emergency o1 


urrents 


304 Industrial ¢ apacitors — 
['welve-pp Booklet B-7642, Westinghouse 
Klectric Corp., answers questions concern- 
ing use of capacitors to reduce 
osts, increase system capacity, and apply 
to industry. Subjects cover power factor, 
benefits of 


ehort ircuit 


power 


capacitors, how to se lect ca- 


pacitors, anc where and how to appl 
305 Interrupting Capacity Chart 
— This chart, prepared by Westinghous 
Electric Corp., aids in selecting and order- 
ing proper circuit breaker for each applica- 
Interrupting ratings, available fault 
urrents covered 


306 Basic Electrical Protection 

ren-pp Bulletin BPB issued by Bussmant 
Mig. Div... MeGraw-Edison Co. gives in- 
formation or protection, system 
selectivity to faults, fuse application and 
fuse Tells how to coordinate 
opening time of protective device so that a 
fault current will be isolated to the circuit 
of origin and includes charts showing time 


tion 


motor 


selection 


of opening and current limitation. 


307 Testing Instruments — 


Twelve-pp Bulletin 19-60 contains descrip- 


tive information on industrial instruments 
ivailable from James G. Biddle Co. They 
include electrical resistance testers, dielec- 
sets, cable fault locating equlip- 
ratio test sets, and others. 


tric test 
ment, turn 
308 Portable Test Units — Pre- 
sented in this 48-pp booklet of Multi-amp 
Electronic Corp. is detailed information 
on portable test units for protective relays 
Subjects treated include classification of 
relay tests; preparation for protective relay 
testing; reasons for an adequate testing 
ind maintenance program. 


309 Silicon Rectifiers — Booklet B- 
7900, which tells why silicon rectifier pack- 
iges offer d-c power saving to the electro- 
chemical and allied industries, is offered 
by Westinghouse Electric Corp. This 20- 
pp publication presents detailed descrip- 
tion of a silicon power package and states 
uivantages of silicon over other types 


310 Insulation Materials — Illus- 
trated 36-pp Catalog 34 presents electrical 
insulation for repair and maintenance of 
motors, generators, and electrical or elec- 
tronic equipment. Prepared by Insulation 
Manufacturers Corp. covers packaged in- 
sulation products: cotton, asbestos, and 
woven glass tapes; cotton, glass and var- 
nished or saturated tubing and sleeving; 
mica plates and laminates; varnished 
fabrics; insulation papers; others 


311° Electrical Insulating Oils — 
Bulletin 58, 6 pp, gives technical informa- 
tion on Sun Oil Co.’s insulating oils for 
transformers and cables. Discusses func- 
tions of a transformer oil; gassing charac- 
teristics of oils, properties of electrical oils, 
uses for inhibited and uninhibited oils. 
312 = Electrical-Insulating Varnish 
— This 36-pp catalog of Minnesota Mining 
& Mfg. Co. covers selection and applica- 
tion of electrical insulating varnishes with 
omplete details on, all electrical and 
mechanical properties as well as operating 
temperature limitations. Includes charts, 
graphs and illustrations 


313 Printing Demand Meters — 
General Electric Co.’s Bulletin GEA-6892, 
S-pp, printing demand meters 
for precision recording of loads. Discusses 
ipplication, design, and cost of PD-55I 
ind PD-57F meters. Includes operat- 
ng, construction, electrical specifications 


314 Battery Technology — Bulletin 
(, B-1896 is a 36-pp handbook of technical 
instructions and engineering data on the 
motive power storage batteries 
Gould-National Batteries, In 
all phases of lead acid batter 


describes 


ire ol 
offered by 
It covers 
theory, operation and maintenance 


315 Battery Chargers — Selenium 
or silicon rectifier battery chargers de- 
signed for station-type batteries used by 
tilities and industrial plants are described 
in this product bulletin of Syntron Co 
Specifications data ind 
standard models from 15- to 200-amp 


316 


Publication 
or Cem ral 


ce seriptions of 


Tungar Bulb Data — light-pp 
E-TR-2091, a revised edition 
Kleetric Co.’s manual on 
Tungar contains typical circuits 
ind operating data. Also provides descrip- 
tive and theoretical data on use of Tungar 
bulbs in rectifier circuits to provide noise- 
free power supplies with low voltage drop 
and high efficiency. 


bulbs, 


317 Commutator Maintenance — 
This commutator and slip ring _main- 
tenance data file of Ideal Industries, Inc. 
contains information on methods and pro- 
cedures for more efficient commutation. 
Individual bulletins cover brushes, spark- 
ing, picking, dragging and other troubles, 
maintenance tools and how to use them. 


318 Electrical Equipment Guide 
— Describing heavy duty electrical trans- 
mission and distribution equipment for 
commercial, industrial and other installa- 
tions, this catalog digest of Continental 
Electric Equipment Co. contains detailed 
specifications. Presents interrupter, 
switches, medium voltage switchboards, 
unit substations, power centers, low volt- 
ige switchgear, panel type switchgear, bus 
ducts, bus plugs, motor control centers, 
panelboards, circuit breakers, others 
Available to qualified power engineers, 
please state your job title. 


319 Channel Fittings, Hangers — 
This pocket-size reference type work man- 
ual, about 68 pp, contains product illus- 
trations and correlated information for 
specifying and using structural support 
materials for electrical installations. A 
publication of Steel City Electric Co., it 
is indexed to sections identified with 
specific areas of applications as for 
suspending single and multiple runs of 
conduits; building racks and frames; 
concrete inserts; beam clamps for fastening 
to structures; brackets and supports. 





If the catalog you're looking 
for isn't listed here, please 
tell us about it. The chances 
are, we can get it for you. 











320 Low-Voltage Switching — 
Twenty-pp Electrician’s Manual RM-610 
offered by Remcon Div., Pyramid Instru- 
ment Corp., contains an introduction to 
low-voltage switching. Explains how com- 
pany’s remote-control switching works 
electrically, how components are mounted, 
how to plan a layout. 


321 Power Supply Handbook — 
Specifications on regulated d-c supplies, 
frequency changers (variable frequency 
power sources) high-voltage power supplies 
(to 600 kv) and other high-voltage prod- 
ucts, miniature transistorized power sup- 
plies, inverters and converters, and a-c 
line-voltage regulators are presented by 
Sorensen & Co., Inc. in this 32-pp hand- 


book. 





Dust Control 


322 Dust Collection, Recovery — 
\ series of product bulletins on Western 
Precipitation Corp.’s dust collection, pre- 
cipitation and gas scrubbing equipment is 
provided in this literature folder. Equip- 
ment described includes electrical percipi- 
tators, mechanical dust collectors, gas 
scrubbers, high temperature dust collector, 
reverse-jet equipment, others. 


323 Dust Collectors — Included in 
16-pp Bulletin 1828, American-Standard, 


To order catalogs, use the Reader Service Post Cards 


94 Power Engineering Feb. 196] 





is a list of typical industry dust control 
applications for power plants, steel 
production, cement and aggregate produc- 
tion, chemical and petroleum processing, 
and grain general 
manufacturing. Covers operating charac- 


food processing and 


teristics, construction features, 


325 Electronic Air Cleaner — 
Twelve-pp Bulletin 405, Dollinger Corp 
features and advantages of an 
air cleaner based on the prin- 
electrostatic precipitation. Dia- 


describes 
electronic 
iple ol 

grams, photos specifications included 


326 Mechanical Dust Collectors — 
Recent improvements In mechanical dust 
collectors including a new involute design 
are described in &pp Bulletin 300 of Re- 
search-Cottrell, Inc. Contains detailed 
drawings and application diagrams 





Motive 
Power 


327 Large Generating Units — De- 
sign and construction features of large 
steam turbine generating units are illus- 
trated and described in 40-pp Bulletin 
03B9448, Allis-Chalmers Mfg. Co. Sub- 
jects covered range from compact com- 
ponent design to controls and instrumenta- 
tion. Illustrated with photos, drawings and 
section diagrams Includes ratings 


328 Gas Turbines for Peaking — 
Peaking combustion gas turbines with 
capacities from 7,000 to 28,000 kw are 
described in 12-pp Bulletin GED-3761, 
General Electric Co. Outlines savings 
possible through lower installed 
minimum space and require- 
ments, less transmission 
vestment, lower line losses 


329 Gas Turbine Power — Kight-pp 
Bulletin GEA-7083 of General Electric 
Co. introduces a line of 75 to 20,000-hp 
ultra-lightweight, compact gas turbines for 
a wide variety of applications, including 
fluid and gas pumping, electric power 
generation. Covers design features, per- 
formance and operating characteristics, 
current and potential applications 


cost, 
personnel 
equipment tn- 
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330 Steam Turbines — Advantages 
ot company’s solid wheel turbines, axial 
flow turbines, single stage and multi- 
stage, are outlined by The Terry Steam 
Turbine Co. in illustrated Bulletin S-140 
Describes various models in their line and 
includes ipplic ation photos 


331 Steam Turbines — Single stage 
turbines for mechanical drives are featured 


by Murray Iron Works Co. in 6-pp Bulle- 
tin T-126. Schematic drawings showing 
component features and details of opera- 
tion and design included. 


332 Gas Turbines — The power con- 
cept of The Cooper-Bessemer Corp.’s gas 
turbine based on the J-57 jet engine is 
discussed in 8-pp Bulletin 95. Describes 
operating characteristics, thermal efficien- 
maintenance and potential 
ipplications, and includes schematic draw- 
Ings, pe riormance curves 


cles, costs, 


333 Standby Generator Sets — 
Described by General Motors Corp. in this 
8-pp bulletin is a line of diesel powered 
standby generator sets for emergency 
power. Gives complete specifications on 
single and multiple-engine sets 


334 Gas Turbine Engines — Fea- 
tured in this 24-pp bulletin of Solar Air- 
craft Co. are engine data, performance 
curves and applications for gas turbine 
engine 8 Explains operation of gas turbines 
ind includes application photos 


335 For Standby Power — Selection 
and installation of standby electric plants 
and controls is fully detailed in this 8-pp 
bulletin by D. W. Onan & Sons, Inc. 
Practical suggestions are offered on plan- 
ning and designing the installation 





336 Personal Safety Equipment — 
Catalog 59, 76-pp, of Wilson Products 
Div., Ray-O-Vae Co., covers four general 
types of personal safety equipment: eyé 
protective wear; respiratory protection 
hearing protection; and headgear. Detailed 
product descriptions show individual com- 
ponents and parts, and charts recommend 
specific equipment tor ea h hazard, 


337 Equipment for Linemen — 
This 32-pp catalog of Charleston Rubber 
(‘o. describes high voltage rubber protec- 
tive equipment for linemen, giving instruc- 
tions as to its proper care and use. Also 
lists technical reports available, including a 
glove care poster, and provides a glove 
chart. Among products featured 
are glove s and sleeves, glove protectors ind 
inneriiners danger flags 


338 For Fire Protection — Folio | 
of Chemetron Corp.’s Cardox Div., is a 
12-pp revised booklet on fire extinguishing 
and equipment. Lists principal 
causes of large-loss fires, advantages in ust 
of carbon dioxide, and examples of extin- 
guishing installations in general 
manufacturing, electrical and other indus- 
tries. Shows typical systems for protection 
of generators, flammable liquids. 


selector 


systems 


steel, 


339 Fire Alarm Systems — Publi- 
cation 246 of The Standard Electric Time 
Co. contains 36 pp of detailed information 
on fire alarm systems for critical applica- 
tions in industrial, institutional and other 
public buildings. Contains typical job 
specifications covering all systems. 


340 Handling Flammable Liquids 

Problems involved in use of flammables 
and methods and equipment required for 
safe control are described by The Protecto- 
seal Co. in this 76-pp safety handbook. 
Physical properties and characteristics of 
used flammables are de- 


sate 


most commonly 
tailed, and recommendations for 
handling of these liquids given 
341 Fire Extinguishing Equipment 
— Shown by Ansul Chemical Co. in 20-pp 
Catalog 1960 are hand portable extin- 
guishers, stationary fire equipment, piped 
systems, and large capacity mobile equip- 
ment such as fire jeeps and trucks. Capac- 
ity data on various types of extinguishers 
and other equipment presented 


342 Fire Control Tips — This fire 
control chart, AD3003R8, shows fire ex- 
tinguishers and gives detailed information 
including ratings. Prepared by Walter 
Kidde & Co, Inc., gives data on Class A, 
B and C fires and suitable extinguishers 


343 Special Fire Protection — De- 
voted to special hazard fire protection, this 
44-pp booklet of Grinnell Co., Inc. covers 
both equipment and methods. Tells how 
to recognize special fire-hazardous condi- 
tions in a plant. Discusses major types 
of fire protection, telling how each func- 
tions, giving it advantages and limitations. 


344 Chain Safety Kit — Answers to 
questions regarding the care, use and 
inspection of sling chains are given by The 
McKay Co. in this safety kit. Consisting 
of five folders, each dealing with a different 
ispect ol chain safety, it covers inspection 
procedures, safety precautions and terms, 
working load limits, proper care and use 


345 Fire-Retardant Paints — 
Twelve-pp pocket-size Bulletin 100 of The 
Albi Mfg. Co., Inc., tells how fire-retardant 
paints reduce potential fire damage. Ex- 
plains significance of the ‘“‘safety margin” 
of extra time at start of a fire as related to 
protective action of paints on combustible 
building material, structural metal 


346 Color for Safety — Offered by 
Valdura Heavy-Duty Paint Div., Ameri- 
can-Marietta Co., this 6-pp booklet shows 
i cutaway section of a typical industrial 
plant with all danger areas painted in 
appropriate safety colors. Lists recom- 
mended colors for every safety application 


347 Self-Sticking Identification — 
Products designed to aid in industrial 
maintenance and safety identification pro- 
grams are illustrated and described in 
32-pp Catalog 520 of W. H. Brady Co. 
Covers piping marking systems, identifica- 
tion of plant wiring and electrical equip- 
ment, lubrication marking, marking for 
hazardous areas and equipment 

348 Markers, Signs — Illustrated in 
full color, this 24-pp catalog of North 
Shore Nameplate Div., Anodyne, Ine., 
provides information on pipe and electrical 
markers, numerals, letters, safety and 
identification signs all available from 
stock. Explains how markers are applied, 
also includes prices, ordering information. 
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349 Heavy-Duty Electric Tools — 
['welve-pp Condensed Catalog G20, Mil- 
waukee Electric Tool Corp., illustrates and 
lescribes heavy-duty electri tools, inelud- 
ng drills, saws, shears, hack saws, genera- 
tors, grinders, hammers, screw drivers, nut 
runners, sanders and polishers 


350 Pneumatic Tools — Described 
in Catalog PT-58, about 12 pp are porta- 
ble pneumatic production tools including 
grinders, attachments and accessories, wire 
brushes, hose and fittings, air line controls 
of Thomas C. Wilson, Inc. Provides design 
application suggestions, 


features sizes 


351 Tips on 
Over 1600 abrasive 
tions for grinding everything from 
to zirconium are set up in alphabetica 
order by The Carborundum Co., in this 
specification catalog, about 57-pp. Mate- 
nal, work, operation with their respec- 
tive recommendations on 

grace listed 


Grinding Wheels — 
wheel ree ommend i- 
agat« 


ibrasive, grit, 


and bond are 
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352 Guide to Preheat — W: 
low-alloy high-tensile steel ind 
illov steels with the aid of pre heat is ex- 
plained by J. B. Nottingham & Co., In 

in 40-pp “‘A Guide To Preheat.’’ Physica 
and chemical changes that take 


lding Oo 
other 


piace it 


these problem steels during and imm« 


ately after outlined 


353 


ing, lastening, 


welding are 
Air and Electric Tools Dri 
ibr Sl VE nd Special toois 
such as saws and routers), as well 

weecessories a 


flered | 


tric tools and 


re 
Bucl 


72-pp Catalog blo 


selectior 


luded 


Corp ( omplete 


specih tions are in 


354 pues Buyers’ Guide 


60, complete vith specifi itions 
Doubl Coircl 


is , Oban andeien hook on 
tools oft hic Zo l itrote ( overs drills 
end mills, countersinks, carbides 


Also provides ir 


mation on features and applications 


reamers 
ounterbores thers 


iudes section on ar ll faets 


355 


formation cont iined in this ¢« 
on rules and regulations established by the 
American Safety ( 
are ind 
P repar ed by 


t lists ao ind 


Grinding Wheel Chart I 


hart is based 


ode for use, 
protection of abrasive wheels. 

y the Grinding Wheel Institute, 
of wheel care 


Standard 


don ts’”’ 


356 How to Bend Conduit — This 
12-pp pocket-size booklet of Appleton 
Electric Co. gives instructions for making 
precision bends in electrical metallic tub- 
ing, rigid steel, and rigid aluminum con- 
duit. Covers five fundamental bends — 
ingle bends, stub lengths, back-to-back 
bends, offsets and three-bend saddles. Dia- 
techniques for on-the-spot 
Includes offset 
“gain” tables. 


grams show 
bending of small conduits. 
formulas, shrink tables and 


357 Conduit Bending — Illustrated 
Bulletin 260, on bending conduit or pipe 
easily and accurately, features an improved 
bender Prepared by Lidseen of North 
Carolina, booklet covers calculating lengths 
of legs, locating bend, back-to-back 
method, back-to-back push-through. 


358 On Welding Electrodes — Con- 
tained in this 64-pp electrode pocket guide 
of Air Reduction Co., Inc. is information 
m all types of electrodes including mild 
steel, low alloy, low hydrogen, iron powder, 
stainless steel, hardfacing, non-ferrous and 
cast iron. Covers applications, procedures 
and pertinent data on each electrode, in- 
cludes charts of electrodes for welding vari- 
ous steels, and tables for mild steel and 
hardfacing electrodes 


359 Arc Welding — Basic informa- 
tion concerning arc welding techniques 
for small diameter piping is contained in 
Lincoln Electric Co.’ s Bulletin 2112.3. 
Lists advantages of welded piping inst al- 
describes eran ork explaining 
Recommends 


itions 
ileulation of welding costs 


suitable t 


360 Welding 


maintenance 


pes of electrodes 


Data — This 148-pp 
welding data 
wok, issued by Eutectic Welding Allovs 
provides a guide, indexed by appli- 
200 rods, electrodes, and 
hemical aids. It illustrates and explains 
general welding techniques and joint de- 
ind covers elimination of warp- 
embrittlement and othe 
Impact ind cor- 


Inn ke t-S1z7¢ 


(orp 


‘ 


CAaLLor © near! 


sign hints, 
ing, distortion, 
vase metal damage wen 


rosLor 


361 


we Iding, 
Smith We 


resistance, 


Equipment for Welding — Gas 
cutting and allied equipment o 
lding Corp. is covered in this 
10-pp Hanus took is arranged in six 
sections. Charts and technical data are 
provided One section covers flow « ApPAac4ity 


irves for gas pressure regulators 


362 


we Iding, 
flux catalog 
All-State 


Tips on Welding — This 
brazing and allov and 
ind instruction manual issued 
Velding Allovs Co., In 
physical properties, major uses, 
detailed applic ation instructions and latest 


56-pp 
soldering 


overs 





techniques for welding, brazing, soldering, 
cutting and hardfacing. 


363 Manual Welding Equipment 
— Described in 20-pp Catalog F-8982E is 
Linde Co.’s manual welding equipment 
using an inert gas to protect the weld zone 
from the atmosphere. Various types of 
welding torches and accessories for welding 
of commercial metals covered. 


364 Vest Pocket Welding Guide — 
This revised edition of ‘How to Get Better 
Welds,” published by Hobart Brothers 
Co., contains 80 pp of are welding infor- 
mation. Covers essentials for proper 
welding procedures, good and bad welds, 
welding positions, operator qualifications, 
welding metals and steel available for weld- 
ing. Also deals with causes and cures of 
common welding troubles, check points for 
quality welding, cost saving, safety pre- 
cautions. Electrodes and factors to con- 
sider when selecting them are discussed. 


365 Maintenance Equipment — 
Catalog No. P-9, 24-pp, provides pulling 
systems, photos of Grip-o-matic and push- 
pullers, Power-Twin “center hole” rams, 
pumps and hydraulic shop presses offered 
by Owatonna Tool Co. Shows how these 
units remove and install gears, bearing, 
pulleys, shafts and couplings simply and 
quickly. 





Catalogs reviewed here are of- 
fered primarily for qualified 
power engineers. Manufacturers 
may withhold literature from per- 
sons who do not state their job 
title and company. Some manv- 
facturers also prefer not to send 
literature to those in foreign 
countries in which they have no 
sales representative. 











366 


pp manual 


Brazing Techniques — This 24- 
contains data for brazing 
shapes, sheet, castings, tubing and assem- 
aluminum, cast iron, copper, brass 
ind steel. Covers such basic functions as 
heat, flame and torch settings, alloys selec- 
tion and joint design. Solutions to common 
brazing problems are answered by All- 
State Welding Allovs Co., Inc. 


blies of 


367 Soldering Tools — Catalog 5-60 
of Ungar Electric Tools contains 8 pp ol 
detailed information on soldering tools fea- 
turing interchangeability. A temperature 
chart for various applications is included. 


Reader Service Post Cards make it easy to order catalogs 
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368 Floodlight Data in Brief — 
Pocket-sized Bulletin 2714 is a 184-pp 
miniature edition of Crouse-Hinds Co.'s 
floodlight catalog, and includes all original 
material. Covers selection of floodlights, 
general purpose floodlights, heavy duty 
models, mercury vapor floodlights, special 
types, lighting for hazardous locations, 
searchlights, poles, accessories. Includes 
installation tips, lighting calculations 
369 On Floodlighting — Bulletin 
GEA-7201, 10-pp, stresses value of good 
floodlighting, and gives application data 
and product information on filament, mer- 
cury vapor and fluorescent units. Photos 
show typical applications. A publication of 
General Electric Co., also tells how to get 
more light per dollar. 


370 Area Floodlighting — Planning 
for lighting of parking areas and other open 
areas 1s detailed by Crouse-Hinds Co. in 
16-pp Bulletin 2719. Contains reference 
guides for selecting incandescent or mer- 
cury floodlights, general purpose or heavy 
duty types, and for determining how man) 
floodlights are needed 

371 > Incandescent L ighting — Thx 
24-pp ‘Incandescent Lighting Guide Book”’ 

of Sylvania Electric Products Inc., fea- 
tures sections on the general advantages 
of incandescent lighting, the history of 
incandescent lamp developments, and in- 
cludes chapter on basic types, bulb shapes, 
sizes, glass types and finishes, and bases 


372 Group Relamping Plan — 
Kight-pp Booklet A-6832 describes : & group 
relamping plan designed by Westinghouse 
Electric C orp. to reduce provide 
better lighting, and cause work in- 


costs, 


fewer 


terruptions, Sample calculations provide 
data for setting up a schedule. 


373 L ighting Maintenance Tips — 
Principles and advantages of good lighting 
practice are presented in Champion Lamp 
Works’ 48-pp lighting maintenance man- 
ual. Includes guide to trouble shooting 
fluorescent installations, tips on planning 
group lamp replacement cleaning. 


374 Vapor- -Tight Fixtures — Pre- 
sented in this 52-pp catalog supplement of 
Killark Electric Mfg. Co. are vapor-tight 
aluminum lighting fixtures. They include 
pendant, ceiling and bracket types for a 
variety of installations. Reflector styles - 
shallow bowl, standard dome or angle 
are also described. 


375 Lighting Specifications — In- 
cluded in the 52-pp RLM Standard Specifi- 
cations are three new specifications for 
1500 ma units: D-4 fluorescent semi-direct 
medium high mounting, SD-3AL semi- 
direct aluminum, and SD-3PE semi-direct 
porcelain enamel units. The book contains 
many upward revisions of existing specifi- 
cations, and new specifications for alumi- 
num reflectors. Booklet is prepared by The 
RLM Standards Institute, Inc. 


376 Modern Lighting Needs — 
“Footeandles in Modern Lighting,” is 
General Electric Co.’s 20-pp revised book- 
let giving lighting level recommendations 
for seeing tasks involved in hundreds of 
eer ul and other activities. Figures are 
based on findings of Illuminating Engineer- 
ing Research Institute and Illuminating 
Engineering Society. Also discussed are 
other aspects of lighting to be considered. 
377 Lamp Ballast Service — De- 
scribed by Universal Mfg. Corp. in this 
product bulletin is a service program for 
fluorescent lamp ballasts which provides 
immediate replacement of inoperative bal- 
lasts. Also described is a 24-hr engineering 
service for design consultation, installa- 
tion assistance or trouble-shooting. 


378 Miniature Lamp Data — This 
24-pp pocket size booklet of Chicago Mini- 
iture Lamp Works lists standard minia- 
ture lamps now available, and the sources 
of supply from which they may be ob- 
tained. Specifications of the lamps (nearly 


100) are given, also lamp nomenclature. 





379 Automatic Controls — Com- 

prehensive data on mercury-switch equipped 
peers for single-stage pressure, two- 
stage pressure, differential pressure, single- 
stage temperature, two-stage temperature, 
liquid level and mechanical movement are 
presented by The Mercoid Corp. in 56-pp 
Catalog 860. Specifications and engineer- 
ing data provided. 


380 Telemetering Systems — Met- 
ameter telemeters for remote measure- 
ment, recording and automatic control are 
described in 52-pp Bulletin M1715 of The 
Bristol Co. Covers principles of opera- 
tion, types; application to various factors 
including pressure, water level, tempera- 
ture, flow, motion and position; and elec- 
trical quantities. 


381 Metering Control Systems — 
Bailey Meter Co.’s Bulletin 500 describes 
purpose, design and operation of com- 
pany’s metering and control systems. In- 
cludes discussion and pneumatic control, 
along with detailed literature references. 


382 industrial Controls — This 88- 
pp catalog presents er oe ene 2 infor- 
mation on controls, offered by General 
Controls Co., ine luding automatic tem- 
perature, pressure, level and flow controls, 
as well as counters, switches and automa- 
tion controls. Other items described are 
industrial actuators, combustion instru- 
ment controls, controller indicators and 
pressure indicators. 


383 Temperature Controls —Filled 
with charts, drawings and diagrams, 24-pp 
Bulletin 101, of the Partlow Corp., dis- 
cusses industrial temperature measure- 
ment and control, including ways of re- 
sponding to temperature, ways of putting 
temperature response to work, mercury- 
bulb instrumentation, basic types of con- 
trols, and a score sheet for the mercury- 
bulb system. Also covers basic concepts of 
control instrumentation. 


384 Feed Regulator Level Con- 
trol — Basics in the control of feeders 
which are operated by electric motors or 
electric vibratory mechanisms, and the 
controlling equipment, are described in 
this 6-pp bulletin of Industrial Instru- 
ments, Inc. Tells how the electronic feed 
controller works and how to install and 
start control 

385 ideas on Push-Pull Controls 
— Included in this “Idea File” of Auto- 
motive & Research Div., American Chain 
«& Cable Co., Inc., are answers to a power 
engineer’s questions on the use of push-pull 
controls. A general information booklet 
discusses remote control applications, ex- 
plains construction and operation of Tru- 
Separate bulletins are 


Lay controls. 
assemblies, bracket- 


devoted to standard 
type head controls. 


386 on Thermocouples — Detailed 
information on thermocouples and thermo- 
couple components and accessories is con- 
tained in 50-pp Catalog EN-S2 of Leeds & 
Northrup Co. Lists and describes standard 
assemblies in protecting tubes and wells 
for general applications; specialized ther- 
mocouples and assemblies; and bare and 
insulated thermocouple wires, replace- 
ment elements, protecting tubes 


387 


Select 


Recorders — 
Buying information on recording instru- 
ments of General Electric Co. is provided 


How to 


in 12-pp Bulletin GEA-6933, including 
dimensions and chart speeds, operating 
specifications, applications, features and 
accessories. Also described are special- 
ized recording instruments — recording 
vibrometers, automatic oscillographs, self- 
balancing potentiometers 


388 Mass Flowmeter — Bulletin 
GEA-6925, &pp, describes theory, opera- 
tion and advantages of General Electric 
Co.’s flowmeter that measures flow of 
fuels, industrial liquids, and gases directly 
in pounds. Gives ranges, specifications 


389 Leak Detector — Instructions 
on use of halogen leak detectors for finding 
leaks in enclosures that can be pressurized, 
in such applications as steam boilers, 
valves, piping, transformers, air-condi- 
tioning and refrigeration equipment are 
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‘ 


given by General Electric Co. in Bulletin 
(ZET-2936, 6 pp. Discusses system prepa- 


ration, testing procedures, calibratiot 


390 Rotameters, Flow Indicators 
- Condensed Bulletin M-1 features Schutte 
ind Koerting Co.’s instruments for meas- 
iring indicating, recording and controlling 
Various 


rate of flow of all types ol fluids 
described 


installation in 


rotameters are ilso flow 


tors tor 


is ne observe 

391 Test Instruments — Cata 
10 contains 48 pp ot data on measurement 
recording, and 
Minne ippolis-Hone vywell 
d-c amplifiers, 
systems, caubration instruments, 


CeSsnl to 


og G 


instruments oO 
Regulator Co 
data h 


magnet 


testing 


{ V ure mding 


nuclear instrumen- 
und indy i- 


temperatu I 


tape instrumentation, 
tation oscillographs, recorders 
rs serTVvo components 


tr insduce rs 


ollers 
392 Pressure Gages — Featured 
J. Kk. Lonergan Co. in 16-pp ¢ italog LOOOG 
ire pressure indicating and vacuum gages 
for industrial, chemical, and refinery ap- 
sitions. Selector give data on 
gages and recommended services 
Specifications, standard graduation tabies 


t 


pi tables 


various 
photos, dimension diagrams included 


393 Hydrostatic Instruments — In 
this SS-pp poe ket-size handbook of hvdro- 
Static instrumentation, Petrometer Corp 
includes information on principles of hy- 
drostatk measurement, selection and in- 
Instruments, 
panel 
engineering data and diagrams 

tank volume formulae, conversior 
charts, hydrometer s« 
ifie gravity tables for various liquids 


394 Water Level Gages welve- 
pp Bulletin WG-1815 describes Yarnall- 
Waring Co.'s color-port gages for medium 
1050 psi, high 
Details of gages, wa- 


stallation of design and con- 


systems as well is 
Provides 


t ibles, 


struction of 


L1CS, 


Viscosity Spe 


bouler pressures to and 
pressures to 3000 psi 
olumns, color-port inserts, 


ind gage 
ion 


valves are given, with dimensions, dat 


transmittal of readings, servicing 


395 Guide to Gages Catalog 300- 
6, 112 pp, features Ashcroft, Dura-gauges 
Maxisafe, pneumatic recording, 
drawn cause chemical and special appli i- 
Manning Maxwell & Moore 


pneu 


receiver, 


tion 
Line 
math 
rey 
vided 


gages of 
Also presente d are gage testers 
transmitters, gages 

Engineering data and chart 
Instruments show: 


rom 2 


396 
sulletin 
| ihson 
stationary 


through 24 in 


Instruments 


condensed il 


In 


Draft Gages, 
354-B Is a 
Draft Gage Co., 

ind portable dra 


log oO 
covering 


tubes, air filter gages, gas a 


ilorimeters 


397 Motor Operators, Valves 
Catalog 407, 24 pp, describes elect 
tor operators and motorized 
Valve Mfg. Co. and 


proportional unit 


mo- 


Schade 
i reversible, 
t ires 
limensions 


terfly, rotary 


construction details, 
Valves described in 
disc, balanced glob 


others 


ippi 


, luel contro 


wi'\ 
398 Automatic Controls — dele 
tion and application information on auto- 
controls for steam and water servic 


The 


mati 


is pres nted by Powers Regulator 


Co 
controls for fuel oil heaters, heat exchang- 
ers tor heat ex- 
hangers } acket water cooling process hot 


in 46-pp Engineer’s Manual. Covers 


cooing, instantaneous 


iters 


reduction, storage he 


hot 


Vater pre ssure 


water svstems 


two te mperature 


399 


trol — In 
strument 
combustion 
fired 
various 


Automatic Combustion Con- 
Bulletin E-104, Reliance In- 
Mig describes automati 
controls for oil, gas or coa 


Features and adv inftages oO 


Corp 


boilers 


types ol controls tor econor 


steam generation are outlines 


400 Timers 


densed Catalog 
reference data on 


and Counters — ( 
D-31 30 
tutomation components 
ems 
components and linear me 
Standard timers and 

1] i aie 


as well as electronic 


contains pp ol 


ind control syst covering latest timing 


suring systems 
ounters ire re- 


timers 
equipment 


viewed pack- 


svstems, test 


ige control 
controllers, contactors and other 


‘iming « ( 


switches, 
products of Automatic T 


Ine 


401 
tin 1045 released by 
Blaw-Knox Co., describes a 
regulator with two-element regulation, one 
ontrol element responding to changes ir 
rate ol the othe r to VA 


boiler water level 


ntrols 


Feedwater Regulator — Bulle- 
Copes-Vulcan Div 


feedwater 


steam, lations 


402 Nuclear Instrumentation — 
Detailed information on nuclear instru- 
mentation and accessories is presented ir 
50-pp Condensed Catalog I ol Tracerlab 
Inc. Covers all phases of nuclear study and 
includes detectors, counting and radiatior 
sample changing 


adjuncts for 


analysis 
equipment and necessary 
sonnel protection, monitoring 


403 Turbine Instruments — Bulle- 
tin GEZ 3078-1, 12 pp, includes descrip- 
tion and specifieations of General Electri: 
Co.’s compact redesign of a turbine super- 
instrument system that 
permanent record of mechanical 
throughout starting and 
Detailed description ots 
ibility to monitor vibration, shaft eccen- 
tricity, shell and differential expansio1 
speed and valve position is included 


equipment, 


per- 


visory charts a 
perform- 
running 


stem’s 


ance 


periods 





When ordering catalogs don't 
forget that the Reader Service 
Cards can also be used to request 
any literature offered in the ads 





404 Water Columns — Brochure AO 
explains principles and tion of 
Reliance Gauge Column Co.’s low pressurs 
columns and lists «a 
Introduction to 
division of « 


onstruc 
ilarm water CeSSOI 
equipment 

0 to 250 psi 


405 

Catalog 57-6, Re public 
describes instruments 
cluding flow meters, liquid level or pressure 
‘On 
transmitters ehart re 
vacuum and differential recors 


low pressur 


italog dat 


Instruments and Controls 
Flow Meters Co 
and «controls In- 
boiler meters, pne 
order 
ler 


gage ( meters, 
math 
pressure, 


strip 


temperature recorder and others 
406 Instrument Tubing — 
mation on instrument tubing and a 
this 16-pp bull 
Described are extruded poly ethvlene 


ing, extruded nylon tubing, tubes of « 


ries 18 


presented in 


op- 


per, aluminum, and/or steel with poly- 
ethylene sheath, tubing with vinyl! sheath, 
bundled instrument tubing-products of 
Dekoron Products Div., Samuel Moore & 
Co 


407 Process Control Systems — 
This 12-pp booklet of Daystrom, In 
outlines company’s industrial process con- 
trol systems, covering such subjects as 
the benefits of a total systems approach. 
Discusses flexibility of a typical control 
listing the control-associated 
unctions performed 


408 continuous Stream Analyzers 
— Illustrated and described in 8-pp Bulle- 
tin CL-4000 is a line of continuous stream 
inalyzers, including pH equipment, gas 
hromatographs, infrared analyzers, oxy- 
gen analyzers, electrolytic hygrometer, 
low colorimeter, and thermal conductivity 
gas analyzer. Typical applications are 
Beckman Instruments, In 


system, 


sted by 


409 Compiler-Translator — Act |, 
in electronic algebraic compiler and trans- 
lator, is described in 18-pp Manual 8-520 
of Royal McBee Corp. Explains “‘source’’ 
program language a series of algebraic 
ind logical statements. Stresses simplicity 
of use, faster programming and thus faster 
computer solutions 


410 Computer Control System — 
Details on PowrMag solid state analog 
omputer control systems are presented in 
Bulletin MSP-163, Hagan Chemicals & 
Controls, Inc. Diagrams show interchange- 
ible circuits possible for various control 
functions. Applications are suggested, with 
emphasis on centralized plant or multi- 
plant control, expansion of facilities 

411 Automation Components — A 
30-pp reference for automation compo- 
nents and control systems, Condensed 
Catalog D-31 describes latest timing com- 
ponents and linear measuring systems for 
industrial use available from Automatic 
Timing & Controls, Inc. Sections are de- 
voted to electronic timers, special timers 
ind their applications, package control 
systems, test equipment, controllers 


412 Teaching Servo Systems — A 
method of teaching servo systems 
that bridges the gap between theory and 
ractice is described in 8pp Special 
SR-3 by Servo Corp. of America 
xplains how packaged assembly of elec- 
ind electrochemical components 
permits students to build and test servo 
systems, demonstrates formula deriva- 
tion, characteristics of control systems 


413 


new 


> 
i= 


ort 


| 
I 


tron 


Data Processing at Work — 
Data processing equipment of Leeds «& 
Northrup Co. now in use throughout the 
country is described in 48-pp Preliminary 
Technical Publication N-O7(1 Installa- 
tions covered include digital data process- 
ing and analog and digital computing sys- 
Explains types of inputs, input 
switching, output devices and modes of 
operation for applications in electric- 
petro-chemical, other fields 


tems 


power! 


414 automation for Utilities — 
\utomated equipment and systems for 
electric utilities are described in General 
Electric Co.’s Bulletin GEA-7044, 244 pp. 
\ll phases of system operation — genera- 
tion, transmission and distribution are 
covered, as well as automatic load dis- 
patching covering the areas of load- 
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frequency control and economic loading to 
minimize transmission losses. 


415 Servo System — Instruction 
Manual 60-77, 12 pp, describes the electro 
hydraulic building block velocity servo 
system of Vickers Inc., Div., Sperry Rand 
Corp. It is intended as an aid in setting 
up and trimming the servo system, with 
step-by-step descriptions of procedure 


416 Indicating-Alarm System — 
Features and advantages of the Omni- 
guard indicating and alarm system by 
Thomas A. Edison Industries for monitor- 
ing temperatures and pressures are illus- 
trated and described in Publication 3036C. 





Another Reference File of Com- 
mercial Literature is in prepara- 
tion and will appear in a few 
months. The editors welcome your 
suggestions for making this de- 
partment of greatest value to you 











417 Alarm/Control System — Bul- 
letin ECM 119, about 16 pp, of General 
Electric Co., describes a high-capacity 
alarm/control system providing an in- 
expensive method of locating faults at 
unattended operations and controlling 
on-off functions remotely. Tells how 
equipment can be “customized” to suit 
specific supervisory or control needs 


418 pDataL ogging System — Tech- 
nical data on all functions of the Kyber- 
netes Series 2000 Data-Logging System 
are presented in this 12-pp bulletin by 
Hagan Chemicals & Controls, Inc. Covers 
inputs, d-c amplification, analog-to-digital 
conversion, linearization, programming, 
integration, computer control and others. 


419 Annunciator Systems — Well 
illustrated with photos, charts and dia- 
grams, 52-pp Catalog 100C of the Pan- 
alarm Div., Panellit, Inc., presents infor- 
mation on annunciator systems designed 
to give immediate notification of off- 
normal conditions in continuous 
and automatic operations. Discusses 
tion and applications of annunciators. 


420 Lamp Annunciator Systems 
— Bulletin A-200, 24 pp, presents out- 
standing features and operational details 
of modular industrial lamp annunciator 
supervision, process control 
systems available from Ed- 
Includes system selector 


ag enane 
8s func- 


systems for 
automation 
wards Co., Ine. 
chart, ordering information 


421 Signaling Equipment — Air 
and electric signal systems and specifica- 
tions of horns, bells, buzzers, chimes and 
featured in 88-pp Catalog 160 
Included are sec- 


sirens art 
by Sperti Faraday, Inc. 
tions on gravity drop and lamp type 
annunciators and accessory equipment, 
and charts and diagrams for selection of 
proper type signal for various background 
noise levels and work areas 


422 Annunciator Systems — I[nfor- 
mation on operation and application of 
annunciator systems for continuous and 
automatic surveillance of pipeline, chemi- 
cal and food processing, power gener: ation 
and distribution is given by The Scam 
Instrument Corp. in 36-pp Catalog 659. 
Types of annunciator sequences are illus- 
trated. 


423 Computer Talk — This 22-pp 
glossary of “computerese”’ the language 
of electrical brains—is compiled by 
Minneapolis-Honeywell Regulator Co. to 
make computer language more intelligible 
to the layman. Defines over 82 terms 
found in the vocabulary of industrial 
process computer engineers 





Lubrication 


424 Turbine Lubrication — Basi: 
lubrication requirements for turbines and 
gears are detailed by Murray [ron Works 
in Bulletin T-125-A. Sections cover care 
of the oiling system, turbine lubricants, 
lubricating oil recommendations, reduc- 
tion gears and geared units 


425 Solid Lubricants — Theory and 
practice of lubrication by solids are dis- 
cussed in 24-pp Bulletin 124 by The 
Alpha-Molykote Corp. Tells advantages 
of molybdenum disulfide solid lubricants. 


426 Organized Lubrication — 
Benefits of organized lubrication are ex- 
tolled by Texaco, Inc. in this 24-pp bulle- 
tin. Cost control opportunities are detailed, 
and task of assigning responsibilities in an 
organized lubrication system are discussed. 


427 Lubricant Data — Characteris- 
tics, advantages of specialized fluid and 
grease type lubricants are described in 
32-pp Data Book 59-2, by Lubriplate Div., 
Fiske Bros. Refining Co. Includes sections 
on control of friction, use of grease type 
lubricants, proper applications, and rec- 
ommendations for various conditions 





428 Steel Analysis — In this 20-pp 
pocket-size booklet, Jones & Laughlin 
Corp. lists compositions of 40 stainless 
steels, 184 alloy steels and 105 carbon 
steels most often used in industry. It also 
contains federal specifics wo with corre- 
sponding SAE, AISI and AMS numbers 


429 Steel Weight Tables — This 72- 
pp booklet, released by Jos. Dyson & Sons, 
Inc., cont: 1ins weight tables of steel, in- 
cluding weights of round, square, hexagon, 
octagon, and flat steel bars in a wide range 
of thicknesses. Also includes decimal equiv- 
alents, tables of area and circumferences. 


430 Rugged Castings — Properties 
and applications of heat and corrosion 
resistant castings are given in this 64-pp 
booklet of The International Nickel Co., 
Inc. Designed to aid in stainless steel and 


high-alloy casting selection, it offers com- 
prehensive data on all types of stainless 
steel and high-alloy heat. 


431 Ferrous Metallurgy — 
Guide to Ferrous Metallurgy” is a four- 
color chart prepared by Tempil Corp. 
showing principal characteristics of steels 
(with carbon content ranging to 0.9 per 
cent) across the temperature range to 
1900 F. Important working zones includ- 
ing preheating for welding, stress relieving, 
normalizing, annealing, carburizing and 
forging are shown. 


432 Using Specialty Steels? — Of- 
fered by The Carpenter Steel Co., this 
40 pp guide to selection of specialty steels 
contains information on tool and die 
steels; stainless steels; high temperature 
alloys; electronic; magnetic and electrical 
illoys; special purpose alloy steels: tubing 
and pipe, fine wire specialties. Includes 
tool steel selector chart 


Jasic 
r481¢ 





433 Elevator Rope — Advantages of 
Maewhyte Wire Rope Co.’s elevator cables 
are detailed in 12-pp Catalog E-10-2, 
which also gives practical selection in- 
formation, safety factors and tips on lubri- 
cation, inspection and maintenance. Secif- 
ically, this booklet tells how to determine 
lubrication of elevator rope, when to retire 
it, how to guard against unusual tension 
and how to socket elevator rope. 


434 Wire Rope Slings — Detailed 
information on wire rope slings made by 
The Colorado Fuel and Iron Corp. is pre- 
sented in this 84-pp product catalog. Each 
major type of sling is described, complete 
with illustrations and charts, and selection 
details and basic rules of hitching included. 


435 How to Use Wire Rope — Com- 
prehensive information on use and abuse 
of wire rope is presented in this pocket- 
size 92-pp manual offered by Macwhyte 
Wire Rope Co. Covers selection of wire 
rope, constructions, capacities, mainte- 
nance and lubrication, breaking-in of wire 
rope, approved methods of seizing wire 
rope, wire rope attachments. 


436 Chain Slings, Connectors — 
Specifications and working load limits for 
alloy chain slings, rings, links and hooks 
are presented in this 16-pp product. bulle- 
tin of Jones & Laughlin Steel Corp. Ad- 
vantages and safety features are detailed, 
and data on use, maintenance included 


437 industrial Truck Costs — A li- 
brary of information on figuring industrial 
ya costs is presented in four bulletins 

2 pp in all. Includes cost histories and 
dott -yourself formulas for calculation and 
comparison of all expenditures in owning, 
operating and maintaining trucks pow- 
ered by electricity, gasoline, propane. 
Bulletins are offered by Exide Industrial 
Div., The Electric Storage Battery Co. 
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Cooling 
Towers 


438 Double-Flow Aquatower — 
Bulletin DFA15-60 describes The Marley 
Co.’s double-flow Aquatower designed to 
bridge the gap between standard double- 
flow Aquatowers and unlimited capacity 
industrial cooling towers. Specifications 
and engineering data included. 


439 Cooling 
Presented by Hamon, Inc. in 2-pp 
bulletin is a discussion of economic com- 
parisons on cooling towers for a utility. 
Compares natural draft and mechanical 
draft towers to various approaches and 
includes detailed cost comparison curves 


440 Cooling Towers — Performance 
details on cross-flow cooling towers of The 
Marley Co., are presented in this 20-pp 
illustrated Booklet CF-59. Discusses and 
illustrates through diagrams the cross-flow 
principle of water cooling; describes equip- 
ment, engineering and design features 


Tower Economies — 
this 1: 





441 For Roof, Wall Construction 
— Included in this literature file offered 
by Elwin G. Smith & Co., Inc. are product 
bulletins deseribing roof and wall 
materials. Bulletin 59C 
59W, insulated 
insulated sandwich 
Bulletin 60D, 


con- 
struction covers 
corrugated sheets walls 
and metal panels; 595, 
curtain walls and roofs; 

steel and aluminum Bulletin 
60F, high-st re ngth permanent steel forms 


slabs ana 


root deck 
for conerete roof and floor 
Bulletin 60R, cons 


; 


corrugated sheets 


evor hoods and curved 


442 Safety Grating — Steel, imi- 
num and stainless steel safety grating for 
industrial applications is fea- 
illustrated 24-pp Catalog 5911 
The Globe Co. 
includes 
oad charts 


variety ol 
tured in 

offered by 
installations ind 


Shows typi 
engineering 


data for erectior 


443 
Catalog 
book of 
produced by The 


any thing to 


Masonry Anchoring 
tS8-pp por ket-sized 

inchoring and drilling 

Rawlplug Co., Ine. for 


For 
») 


5 ; 
) 15 i 


hand- 
cle vices 
fastening masonry. Includes 
tables showing 


type ot fixture 


aes 


Comprehensive 
alloys and surface 
Olin Mathieson Chemical! 
20-pp booklet. Contains guides to mechan- 


ical finishes is well as descriptions ol 


proper anchors for each 


nd material 


Aluminum for Architecture — 
information on aluminum 
finishes is provided by 
Corp. in this 


textures, bright or satin surfaces. Electro- 
chemical and chemical finishes with recom- 
mended coating for varying architectural 
exposures are listed. 


445 Watertight Masonry — Major 
considerations in designing tight masonry 
walis are covered by The Master Builders 
Co. in 6-pp Bulletin O.M.-8A. Discussed 
are mortar ingredients and proportioning, 
compatibility of brick and mortar, control 
of shrinkage and bleeding, separation 
cracks, effect of mechanical disturbances 


446 Masonry Fasteners — Fifty-pp 
pocket-size Catalog 160 of Diamond Ex- 
pansion Bolt Co., Inc. lists anchors and 
fasteners for masonry and hollow walls. 
Covers machine screw anchors, lag screw 
expansion shields, machine bolt expansion 
shields, closed back machine bolt expan- 
sion shields, masonry drills, and a variety 
of anchors. 


447 Water-tight Sealant — Physi- 
cal properties and characteristics of A. C. 
Horn Companies’ two-component syn- 
thetic rubber compound based on liquid 
polysulfide polymer for use in sealing 
joints where an absolutely water-tight 
seal is required are detailed in 16-pp Bulle- 
tin 6543. Lists advantages 


448 Grouting Methods — Effective 
methods for grouting the different basic 
types of heavy industrial equipment are 
explained with text and photos by The 
Master Builders Co. in 8&pp Bulletin 
EPMG-2A. Advantages of the pre-mixed 
grout are explained, and diagrams, charts 
and photos cover preparatory steps, form- 
ing, selecting materials, mixing, placing. 


449 Handbook on Waterstops — 
In the 24-pp Kwik-Seal Waterstop Tech- 
nical Manual of The Gates Rubber Co. is 
a wealth of practical information on 
waterstops and their use. Covers size and 
shapes of the waterstop, comparative data 
for rubber and plastic types. 


450 Reproduction Materials — 
Drawing and document reproduction ma- 
terial of Eastman Kodak Co. are featured 
in this 20-pp bulletin. A reproduction ma- 
terials selection chart lists a variety of re- 
production jobs, type of equipment to be 
used and materials needed. 


451 Facts About Microfilm— 
“Let’s Take a Positive Look at Microfilm” 
is an article reprint offered by Minnesota 
Mining and Mfg. Co. discussing merits of 
using microfilm as an active tool of busi- 
ness and industry. Applications shown. 


452 keep It Clean — How to clean 
and protect engineering drawings is told 
by Keuffel & Esser Co. in this 6-pp folder. 
Describes cleaning aides and protective 
spray, giving ordering information, prices. 


453 Drafting Pencils — A variety of 
pencils and other items for drafting and 
reproduction work are featured in this 
24-pp catalog released by J. 8S. Staedtler, 
Inc. Includes pencils for work on drafting 
film, for color coding on tracings, non- 
reproducing pencils for making temporary 
work notes on drawings. 


454 Typing Engineering Symbols 
— A method of using an electric typewriter 
for quick, convenient typing of special 
symbols and equations needed in the field 
of engineering is the subject of this 8-pp 
bulletin of Sperry Rand Corp.’s Reming- 
ton Rand Div. Describes variety of sym- 
bols which can be snapped on. 





455 | Itrapure Feedwater — Tech- 
nical Reprint T-178 of Graver Water Con- 
ditioning Co. covers research problems re- 
lating to production and quality control of 
iltrapure feedwater for Eddystone Sta- 
tion. Presents pilot plant data on filtration 
ind demineralization process tor treating 
ondensate Specific pl int-seale design fea- 
tures are described. 

456 Feedwater Heaters — Open- 
Coil, tray-type feedwater heaters and puri- 
fiers of both deaerating and nondeaerating 
are presented in 12-pp Bulletin 117A 


type 
Steam Specialties Co. Con- 


of Stickle 


struction and operational features of the 
heaters are explained and illustrated, and 
available models are pictured 


457 Feedwater Heaters — Construc- 
tion details and operating features of com- 
pany ’s feedwater heaters are described in 
l6-pp Bulletin YHT 102. Illustrates and 
describes component features and includes 
photos of typical installations. Yuba Con- 
solids ited Industries Inc. 


458 Sodium Zeolite Softeners — 
Described in 12-pp Bulletin 4520 by Coch- 
rane Corp. is the sodium zeolite process 
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of water softening. Includes information 
on selecting and sizing of equipment, 
automatic vs manual controls and calcu- 
lations of softening capacity. 


459 On Zeolite Softeners — “Care 
and Operation of Zeolite Softeners,” covers 
bacterial fouling, deposits encountered and 
operational factors in relation to this 
equipment. Prepared by Betz Labora- 
tories, Inc., it tells too, how exchange 
material should be handled to maintain 
maximum efficiency and longer equipment 
service. 





When using the Reader Service 
Cards, please be sure to give 
your company name and job 
title, even if you want catalogs 
sent to your home. Manufacturers 
prefer to send literature to 
those who identify themselves 











460 Boiler Feed Systems — Engi- 
neered condensation drainage and auto- 
matic boiler feed industrial 
and heating requirements are described 
in 20-pp Catalog 55-D. Requirements of a 
boiler feed system and how individual 
components of the Fred H. Schaub Engi- 
neering Co system are designed to meet 
these requirements are outlined, and speci- 


systems tor 


fications given. 


461 Water Requirements Calcula- 
tor — With this calculator you can quick- 
ly figure conversion of ppm water hard- 
ness to grains per gallon hardness, amount 
of exchange resin needed, brine and salt 
and brine tank size and 
operating brine level adjustments. Calcu- 
lator, prepared by Morton Salt Co., can 


also be used in selecting tank size 


462 How Corrosion Attacks — In 
this data sheet, Betz Laboratories, Inc., 
explains how and why boiler, cooling and 
process water constantly 
plagued by corrosion. Discusses such fac- 
tors as pH, dissolved solids, temperature, 
flow rate, dissimilar metals, COs. 


463 Ion-Exchange Controls — In 
Bulletin E-158, Illinois Water Treatment 
Co., describes automatic control systems 
for ion-exchange equipment.' Standards de- 
signed to assure proper performance of 
control units are detailed, and various ele- 
ments in the control cabinets, as well as 


requirements, 


Systems are 


the power-ope rate d units, are described. 


464 Corrosion Control — Methods 
used in steam-condensate systems for con- 
trol of corrosion are described in Process 
Bulletin B-6 from Naleo Chemical Co. It 
covers use of filming corrosion inhibitors 
and neutralizing amines for low, medium 
and high makeup systems. Illustrations 
show how the inhibitors form a protective 
film and the amines neutralize CO,. 


465 Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject 
of 10-pp Bulletin BW of Fairmount Chem- 
ical Co., Ine. Economy and operation, 
handling of the Deoxy-Sol, methods of 
analysis and other details covered. 


466 Steam System Treatment — 
In this bulletin on Coravol for prevention 
of corrosion Western Chemical Co. ex- 


plains theory of corrosion, application of 
organic amines to steam systems (Coravol 
process) and presents case histories of use 
in different types of plants and industries. 


467 Automatic Treatment Con- 
trol — Methods for automatic control of 
water treatment plants are discussed in 8- 
pp Technical Reprint T-179 by Graver 
Water Conditioning Co. In two parts, 
Part I deals with control of demineraliza- 
tion plants and covers “‘stepless”’ regenera- 
tion, regeneration, quality control of efflu- 
ent, conductivity pH control, automatic 
regeneration. Part II considers control of 
cold process softening and clarification 
units, hot process-hot zeolite systems and 
sodium zeolite systems. 


468 pH and Chlorine Control — 
The 14th edition of W. A. Taylor Co.’s 
handbook ‘‘Modern pH and Chlorine Con- 
trol,’ 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
i reference for quantitative determination 
of pH, chlorine, phosphate, nitrate, sul- 
fate, hardness and other tests. Slide com- 
parators and test kits are illustrated. 
Methods are also outlined for quantitative 
analyses. Available to} qualified power 
engineers, please state your job title. 


469 Treatment Instrumentation 
— Provided in 30-pp Booklet D97-2 of 
Minneapolis-Honeywell Regulator Co. is 
a compilation of article reprints on instru- 
mentation for treatment of water and sew- 
What instruments are used, how they 


age 


are used and their functions in controllin 
automatically the many variables encoun 
tered in the treatment process are covered 


470 Consulting Service — Advan- 
tages of Dearborn Chemical Co.’s consult- 
ing service are detailed in &pp Bulletin 
5006-A. How the service is qualified to 
solve problems concerning scale and corro- 
sion control in boilers, cooling systems, and 
process waters is discussed. 


471 Industrial Water Service — 
The importance of water to industry and 
advantages of an industrial water con- 
sulting service are detailed by Hall Labo- 
ratories in this 22-pp bulletin. Specific ex- 
amples of benefits offered typical users of 
the consulting system are given. 


472 Water, Sewage Treating — 
Water, sewage and industrial waste treat- 
ment equipment of Link-Belt Co. is de- 
scribed in 20-pp Book 2617. Illustrates 
equipment and shows flow diagrams of 
installations in typical water, sewage, and 
waste treatment plants. 


473 putting Effluent to Work — 
Use of sewage plant effluent for boiler 
and cooling purposes is discussed by Betz 
Laboratories, Inc. in Technical Paper 138. 
Tells how effluent can be used in recircu- 
lating cooling systems and as boiler make- 
up if treated to avoid organic growths, 
deposits and corrosion in cooling systems 
and foaming, carryover and ammonia 
corrosion in boiler and steam systems. 





Mechanic 


474 Variable Speed Drives — Desig- 
nated M-592, this 96-pp catalog explains 
through copy, photos and drawings the 
wide assortment of styles, modifications 
and available in mechanical 
variable-speed Motodrives offered by 
teeves Pulley Div., Reliance Electric and 
Engineering Co. Includes construction fea- 
tures, speed and rating tables. 


475 Fluid Drives — Well illustrated 
20-pp Bulletin A-719, on American-Stand- 
ard’s Class 4 adjustable speed Gyrol fiuid 
drives, discusses principles of operation 
and shows typical applications. Horse- 
power and inertia starting capacity curves 
are provided. Components of the unit are 
illustrated. Selection guide charts are pre- 
sented for both variable torque and con- 
stant torque applications. 


476 Torque Manual— This 32-pp 
catalog is a recent revision of P. A. Sturte- 
vant Co.’s popular torque manual. In- 
cludes application illustrations, bolt charts 
discussions on assembly characteristics, 
instructions for torque wrench testing, 
pictures of modified and special torque 
wrenches, formulas and illustrated expla- 
nations for using adapters, attachments 
and extensions. 


accessories 


477 Flexible Couplings — Compre- 
hensive selection data on flexible couplings 
is presented by Thomas Flexible Coupling 
Co. in 58-pp Engineering Catalog 60. 
Misalignment is described and basic cou- 
pling arrangements and load classifications 
are included, along with illustrations. 


478 Eddy Current Coupling — 
Presented in 12-pp Bulletin GEA-6885 is 
extensive information on General Electric 
Co.’s Kinatrol line of eddy current cou- 
pling adjustable speed drives for 5 to 100 
hp. Describes operating principle and con- 
tains data on torque capabilities, regula- 
tion and operation of entire package drive, 
cross-sections, dimension charts, ratings. 


479 Coupling Data — An integrated 
selection of product bulletins and data on 
couplings of Koppers Co., Inc., for a va- 
riety of industrial applications is presented 
in this handy ringbound notebook. The 
notebook contains sections on product 
literature, engineering data, instruction 
sheets, application data, and price lists. To 
all of these sections, additional material 
can be added as it becomes available. 
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Maintenance Coatings 
and Cleaners 


480 coal-Tar Coatings — Bulletin 
CAC-11-958 14-pp describes coal-tar pro- 
tective coatings of Plastics & Coal Chemi- 
cals Div., Allied Chemical Corp. Primarily 
moisture barriers and impervious corrosion 
particular! 
immersed steel and 


these coatings are 
suitable for buried or 
concrete structures Booklet lists sper ifica- 
typical 


industrial applications for expanded cold- 


prooters, 


tions, resistance properties ind 


pplied coal-tar coatings 


481 Corrosion Resistant Coatings 
— Latest 
sistant coatings, treatments for floors, and 
coatings and waterproofing for 
ure described in 72-pp Form 990 of Truscon 
aboratories Div., Devoe & Raynolds Co 
Inc. Presents information on maintenanct 
products available for interiors, floor coat 
ings, exteriors, new construction 


482 Protection Against Rust — 
This 38-pp treatise (Form 259) on rust and 
corrosion control by protective coatings 
swctual color standards of Rust- 
Oleum Corp.’s primers and top coatings 
water resistant, heat 
floor coatings, heavy-duty chemical re- 
coatings, galvanized metal 
ings, wire fence roller coatings, and quick- 
dry coatings. Bulletin contains full-color 
pplication photos and 110 color chips 
and technical section giving data on sur- 

types of application 


developments in corrosion re- 


masonr\ 


shows 


(Covering resistant 


sistant coat- 


face preparation 


techniques 


483 Efflorescence, Chalking 

( auses of efflorescence and early ¢ h ulking 
on painted masonry surfaces, and ways to 
overcome and prevent such deterioration 
ire explained by Rohm & Haas Co. in this 
i8-pp booklet. Discusses paint formulation 
ind compares four major types of emulsion 
vehicles for resistance to alkali, moisture, 
heat, and ultra-violet light. Also covers 
fim swelling, film coalescence, paint stabil- 
itv in presence of soluble salts. 


484 Aluminum Paints in Color - 
Protective and decorative advantages of 
painting with aluminum in color are dis- 
cussed by Aluminum Co. of America in 
Form 30-11451. Illustrated in full color, 
shows examples of use of this metal-bright 


paint on industrial structures 


485 painting Galvanized Steel — 
Effective techniques for painting galvan- 
ized steel sheets, are explained in this 16-pp 
booklet, produced jointly by the American 
[ron and Steel Institute, the American 
Zine Institute, and the National Paint, 
Varnish and Lacquer Ass’n. Discusses main 
reasons for this painting: appearance, heat 
reflection, longer service. 


486 paint Economy — Factors to 
onsider in selecting paints are detailed by 
Barreled Sunlight Paint Co. in this sixth 
edition of “Engineered Color,” a 20-pp 
specifications catalog. Covers proper use 
paint and color, requirements of various 
surfaces, color and the safety program 
Describes interior and exterior primers and 
varnishes and floor sealers, and 
olor chips 


finishes, 


includes ¢ 


487 Masonry 


Treatments — Wa- 
ter-proofing, protective and _ corrective 
treatments for masonry are described by 
Standard Dry Wall Products, Inc. in 22-pp 
Circular 17. Discusses products and their 
ipplications, includes typical 
ippuications 


488 For Chemical Cleaning — 
Technical Bulletin 102, about 16-pp, pre- 
sents application and other information 
on products of Chas. Pfizer & Co., Ine. for 
chemical cleaning. These include formulas 
for power plant cleaning, stainless steel 
cleaning, aluminum and aluminum alloy 
cleaning, alkaline derusting and paint 
stripping, general cleaning, others 


photos ol 





Hose and 
Fittings 


489 Hose, Fittings, Couplings — 
Industrial Catalog 204, about 40-pp, con- 
tains information on hose, fittings, self- 
seal couplings and related products of 
Aeroquip Corp. Provides specifications on 
products for general industrial applica- 
tions, power plants; others. A hose selector 
chart lists applications and fluids for which 
specific hose types are recommended 


490 Hose and Fittings — Compre- 
hensive data on The Weatherhead Co.’s 
hose and hose assemblies, brass and steel 
tube fittings, hose and tube working tools, 
stock cabinets, hose racks and other spe- 
cialty products are presented in 128-pp 
Catalog C-300. Profusely illustrated, it 
contains hose selector chart, assembly data 
chart, detailed specifications, application 
and installation instruction. Available to 
qualified power engineers, lease state your 
title when requesting this catalog. 





Other 
Equipment 


491 Engineering 

Bulletin 5311, released | 
tains 12 pp of engineering data tables 
Included are formulas for valve, sizing, 
properties of saturated steam, steam flow 
in pipes, steam pressure drop determina- 
tion, oil flow and viscosity data, properties 
of gases and liquids, piping data and fixture 
water flow, conversion factors. Also pro- 


Data Tables — 
y Leslie Co., con- 


vided is handy chart covering selection 
of piping and valve materials. 


492 Tube Fittings—This 11%-pp 
catalog contains comprehensive informa- 
tion on company’s tube fittings, including 
he O-ring seal fittings. Each specification 
table is coupled with a large, close to ac- 
tual size cutaway drawing with all di- 
mensions on illustration keyed to specifica- 
tions and dimensions table. It is available 
from The Lenz Co. to qualified engineers 
Please state your title. 


493 Cathodic Protection — Book- 
let describes corrosion control for buried 
or submerged piping, tanks, ships and 
similar structures. The company’s con- 
sulting services, field surveys, design, in- 
stallation and materials as well as general 
cathodic protection procedures are dis- 
cussed in detail by Harco Corp. 


494 w hy Coil Freeze-Ups. — Tech- 
nical Bulletin T-503 of Sarco Co., Ine. 
explains why non-freeze air heating coils 
freeze. This bulletin discusses the factors 
leading to freeze-ups, provides a chart for 
determining the freezing danger point, and 
offers some practical hook-ups to overcome 
freezing conditions. 


495 Delivery Truck Bodies — Illus- 
trated and described in this ring-bound 
catalog is the Boyertown Body & Equip- 
ment Co. line of delivery truck bodies. 
Construction and design features are de- 
tailed and complete specifications are in- 
cluded, along with list of typical applica- 
tions in commercial, industrial and utilities 
fields. 


496 Crushing Handbook — This 
40-pp Handbook of Crushing by Pennsyl- 
vania Crusher Div., Bath Iron Works 
Corp., covers the subject of mechanical 
size reduction, describing various reduc- 
tion methods — impact, attrition, shear 
and pressure — and many kinds of crush- 
ing equipment. Illustrated with diagrams 
and charts, it contains data on closed 
circuit crushing systems, factors in select- 
ing crushing methods. 


497 Corrision Data Charts — Cor- 
rosive effects of almost 400 different mate- 
rials on 16 types of metals are shown in cor- 
rosion data charts contained in Technical 
Service Bulletin 101 issued by Nooter 
Corp. Charts indicate corrosion resistance 
of metals to various concentrations of 
chemical salts and acids, as well as com- 
mon materials such as water, glue, fruit 
juices, salt, turpentine, others. 


498 94 Chemicals Reviewed — Or- 
ganic and inorganic chemicals — 94 in all 
produced by Hooker Chemical Corp. 
are reviewed in this 16-pp Bulletin 100-D. 
Gives factual information on 88 commer- 
cially produced products, six development 
ones, including 20 recently developed 
chemicals. Covers acids, alkalies, the ele- 
ments chlorine and phosphorous, metallic 
salts, phosphorous and sulfur compounds, 
chlorides, chlorobenzenes, others. 


499 Scale Model Components — 
Vessels, heat exchangers and pumps of 
molded expandable polystyrene — model 
equipment which can be worked with knife 
or hand saw and can be sanded, glued, 
pinned or screwed —are featured in this 
8-pp bulletin of Industrial Models, Inc 
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CONSOLIDATED 


OST 


SAFETY VALVES relieve overpressures automatically 


at extremely low cost per pound of steam discharged 


Cost-conscious engineers provided maximum 
capacity in minimum flange size when designing 
the compact Type 1511 Consolidated Safety 
Valve. This innovation makes it practicable to 
reduce the number and/or size of safety valves 
per boiler. You also have the advantage of 


smaller, less costly discharge piping. 


Fine blowdown adjustment, few working parts, 
and the positive tightness of optically flat seating 


MANNING 
IN| IOOW 9 


Consolidated Safety Valve, 
Type 1511 Series. Cast iron 
body. Maximum capacity for 
saturated steam. Sizes: 142" 
thru 6”. Pressures to 250 psi. 
Temperatures to 450° F. 
ASME Standard. ASME 
Tested. National Board 
Certified. 


add to the total economy of these tough, long- 
life valves. Get complete technical data and 
select from the Type 1511 Series the Consoli- 
dated Safety Valves that best meet your needs. 
Write for Bulletin 730. 


Industrial distributors in all principal cities are 
backed by our convenient regional warehouses 
to give you prompt delivery on the Consoli- 


dated valves of your choice. 


CONSOLIDATED SAFETY VALVES 


A product of 
MANNING, MAXWELL & MOORE, INC. 


Valve Division, Watertown, Massachusetts 


Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Latin America: Export Division, Chrysler Building, New York, N.Y. 


Europe: 


Vanning, Maxwell & Moore, S.A., Fribourg, Switzerland 


For more data circle 533 on Post Card 


Feb. 1961 Power Engineering 103 











Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
87-88 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











1—Automatic firetube boiler 
with side-located furnace 


Burner and furnace are on the left side 
at the horizontal center of the Power- 
master Positive Flow (Model PF). It is 
of three-pass design with no _ tubes 
directly above or below, avoiding any 
impediment to natural circulation flow. 
According to manufacturer, Orr & Sem- 
bower, Inc., the side located furnace 
provides the most efficient circulation of 
water; it permits boiler feed injection 
and natural thermal circulation to aug- 
ment each other, providing maximum 


water circulating rate and most efficient 
form of heat transfer counterflow. 
Circulation pattern is comparable to 
that in a watertube boiler. It develops as 
relatively cool water is directed down 
through the second pass and around 
furnace. The side located furnace also 
eliminates danger of heat damage due 
to stagnant water and sludge, 
‘ompany; and facilitates inspection o 
fireside and waterside surfaces. 

Also announced for this boiler are 
quiet operation and easy accessibility 
provided by a hinged front cover with 
quick-opening fasteners and a divided 
rear cover with each section hinged. 
Dryback construction is standard; wet- 
back, optional. Five sizes from 50 to 100 
bhp will be available oil-, gas- or 
combination fired. Hot water and steam 
atomization models planned 


says 


2—Fuel economizer reduces 

costs and minimizes smoke 
Sayvoil is a burner mounted fuel econo- 
mizer which, according to manufacturer, 
Farris Combustion Controls Corp., can 
reduce fuel costs up to 25 per cent and 
practically eliminate smoke. It injects 
an envelope of preheated air (up to 
875 F) around atomized oil burner flame 
to produce more rapid combustion and 
more complete burning of fuel. 
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3—Centrifugal pumps feature 
vertical base mounting 
Space requirements are minimized with 
vertical base mounting design of Type 
AJ Two-Stage Split Case Pumps manu- 
factured by Aurora Pump Div., The 
New York Air Brake Co. Case is split 
parallel with impeller shaft, and bearing 
housing supports, suction and discharge 
flanges are integral with vertical base 
section of case, allowing removal of 
rotating element without disturbing 
suction or discharge connections. With 
capacities to 1400 gpm and heads to 425 
ft, pumps can be used for industrial 
water services, municipal water services, 
pressure booster service, cooling towers, 
fuel service, circulation and boiler feed. 


4—One-time fuse has long time 

delay, low watt loss 
Advantages announced for this one-time 
fuse by The Chase-Shawmut Co. include 
long time delay, low watt loss and pre- 
dictable performance. It saves power, 
company says, by running 38 per cent 
cooler; meets safety requirements of 
a-c d-c circuits, has silver-plated con- 
tacts and is competitively priced. 


5—Corrosion inhibitor for the 

recirculating systems 
Nalco Chemical Co. announces a method 
for controlling corrosion in recirculating 
cooling water systems. It is based or 
initial preparation and protection of 
metal surfaces of new or freshly acidized 
cooling water equipment. Preparation 
consists of removal of materials that 
interfere with corrosion inhibitor film 
formation, such as oils, greases, rust, 
with a chemical known as Nalprep. It 
acts to prevent clean activated metal 
from reacting with anything but the 
filming inhibitor present, and provides 
the initial protective film. Equipment 
will tn be maintained in protected 
state, company says, with usually em- 
ployed corrosion inhibitors during nor- 
mal operation. 


6—Unit substation with 
proved low voltage switchgear 
For applications using 600 v a-c and 
below, this custom-line load center unit 
substation is announced by General 
Electric Co. as providing greater service 
reliability, convenience and operator 
safety. Its drawout switch-gear incor- 
porates compartmentation of breakers, 
bus and cable termination, providing 
isolation against spread of short circuits. 
Ample cable space is provided, and run 
back conductors eliminate interleaving 
cable between phases, allowing straight 
runs to load studs. Isolation of incoming 
conductors from main bus reduces haz- 
ard of fault communication between 
main bus and incoming line, and permits 
isolation by main secondary breaker 
should a main bus fault occur. 

Bus construction of the substations 
combines advantages of welded alumi- 
num conductors and silver-plated copper 
terminations. All control devices and 
instruments, including fuses in pull-out 
dead front fuse holders, are accessible 
from front. Breakers can be racked to 
“connected,” “‘test,’”’ or “disconnect” 
position, with compartment door closed. 
For increased safety, interlocks act to 
prevent inserting or withdrawing the 
breaker when closed. 


7—Thread loosener sprays on 

to free rusted, seized parts 
Mechanics Thread Loosener (Easy- 
Spray) comes in 16 oz. aerosol contain- 
ers. Company says it penetrates rust 
and corrosion, freeing tight or rusted 
pins, linkage, hinges, nuts, bolts, valves 
and other seized parts. The formulation 
is described as a non-gumming lubricant 
which eliminates rust and corrosion, 
increases parts life and minimizes wear. 
A free trial can is available from The 
Whitmore Mfg. Co. 





8—Power capacitors offer space savings advan- 
tages, unusually cool operation 
Introduced by Federal Pacific Electric Co. are a Cornell- 


Dubilier 50-kvar power capacitor 
100-kvar “Slim-Jim”’ 


at left in photo) and a 
model right), rated 2400 through 7960 


v, 60 cycle, single phase with single or double bushings. They 
are for substation stack racks and pole-mounted racks on 
utility transformers. The 50-kvar capacitor weighs 92 Ib, has a 
case height of 22}. in. The 100-kvar capacitor weighs 175 lb; 


its case height is 4114 
with same width and depth as 50-kvar unit 


in. It’s engineered for space saving — 
131, by 4l5 in. 


and only 19 in. higher, it can provide twice the kvar per 
square foot as a rack with 50-kvar units. Also 12 “Slim-Jims”’ 

-giving a total capacity of 1200 kvar —can be accom- 
modated in an in-line pole-mounted rack less than 8 ft long. 

Another feature claimed for the 100-kvar capacitor is 
exceptionally cool operation, due to the fact that it has almost 
the same surface area as two 50-kvar units. This results in 


easy distribution 
temperatures. 


of heat 


with maintenance at low case 


Equipment News continued on page 106 











Wiley & Wilson, Consulting Engineers 
J. L. Hamilton Engineering Co., Installing Contractor 


JOB: Supplying steam for space heat, hot water 
service, hospital needs, and refrigeration at 

Univ. of Virginia. Campus includes 100 buildings 
(approx.) plus 600-bed hospital. 


STEAM GENERATORS: Two from Union carry 

the entire load. Recently installed, the one above 
is a Type VO two-drum unit (72,000 Ibs./hr. 
continuous, 475 psi). Spreader stoker fired. 

Air heater supplied for heat recovery. 


PERFORMANCE: One month’s operating log for 
illustrated unit shows: 33,539,300 Ibs. of steam 
generated. 1,382.5 tons of 14,243 BTU coal 
consumed. Average evaporation of 12.1 Ibs. Max. 


8-hr. load of 65,000 Ibs. Max. 24-hr. load of 
59,000 Ibs. Average efficiency for month — 84.18%. 
MORE FACTS: Many types and sizes of Union 


Steam Generators are covered in illustrated Bulletin 
GB-959. Write: Union Iron Works, Erie, Pa., 
Division of Riley Stoker Corp. 
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9—Subplates permit many 
valves to mount as single units 
Pneumatic and hydraulic control sys- 
tems can include multi-valve stations 
mounted as single integrated units by 
means of Co-Ordinates announced by 
Versa Products Co., Inc. Unlimited man- 
ifold mounting of company’s Series A 
solenoid valves in one location is claimed 
possible by using modular design tech- 
nique of unit-by-unit expansion. Two- 
place and three-place mountings are 
basic units for building-up multi-valve 
stations in an unlimited series. Addi- 
tional blocks can be added at any time. 
Principal advantage claimed is increased 
capacity in minimum space. 


10—Water chiller protected by 

overtemperature control 
motors on PKB Chillers, 
introduced by Westinghouse Electric 
Corp., are protected by a Guardistor 
overtemperature control circuit against 
overheating from excessively high or low 
voltage, single phasing, or loss of Freon 
from compressor. In addition, quick trip 
overload heaters are included for 6-sec 
kick out on any overload condition, 
company says, even on cold start. Line 
includes eight sizes rated 20 to 100 tons. 
Larger units, rated 60, 80 and 100 tons, 
have twin compressors that provide 
step starting, demand charge savings 
during mild seasons, and protection 
against complete loss of service in event 
of failure 


Compressor 


11—Variable speed belts in 
types, sizes for industrial use 
Top widths of standard sizes of these 
belts range from 7% to 3 in., and nominal 
overall lengths from 26.4 to 170 in. In- 


troduced by Lovejoy Flexible Coupling 
Co., the belts are fiber-reinforced syn- 
thetic rubber, designed to withstand the 
intense squeezing action of pulley sheave 
walls and provide smooth transmission 
at full power capacity. Length stability 

in service or in storage —is attrib- 
uted to “stretch resistant”’ properties of 
reinforcing cords. Uniform notching on 
the underside is claimed to provide flexi- 
bility without excessive strain or distor- 
tion on small pulley applications. 
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12—Distribution post rated at 
15 kv, of solid porcelain 


The Lapp Insulator Co., Inc. announces 
a distribution post insulator rated at 15 
kv, matching in characteristics and ap- 
pearance the 20-kv and 27-kv posts 
introduced earlier. The 15-kv unit, Cata- 
log 4315A, is a solid, vacuum process 
porcelain post cemented into a galvanized 
steel base and mounted with standard 
line post studs. It is described as punc- 
ture proof, free from radio and television 
interference without coating, treatment 
or attachment, and mechanically strong. 


13—Numerical readout pin- 
points gas burner failures 
The Telefier has been developed by 
Protection Controls, Inc., to provide 
instant numerical indication showing 
exact burner position when a flame 
failure or other fault occurs in multi- 
burner gas-operated heating systems. 
The direct-reading flame-fault indicator 
is designed to eliminate checkout of each 
burner and various trouble-shooting 
operations. Manufacturer explains that 
if a flame goes out, or flame rod electrode 
becomes grounded, the Telefier instan- 
taneously scans all burner circuits to 
pinpoint the trouble spot; then it ‘‘tele- 
graphs”’ correct signal to numerical 
readout indicator. Although intended 
for use with company’s own Portectofier 
Combustion Safeguard, the Telefier also 
operates with other multi-burner com- 
bustion controls. Indicator lights can be 
arranged on panel in same physical posi- 
tion and numerical sequence as combus- 
tion safeguards. Standard units serve up 
to 23 burners. Enclosed or open-type 
units for panel mounting are available 
they cost around $180. 


14—Automatic charger for the 
stationary type batteries 


According to Hughes Electronics Co., 
Silicon Controlled (S. C. R.) Full Float 
Automatic Battery Chargers offer im- 
proved d-c voltage regulation (less than 
‘6 of 1 per cent) for input line changes 
of +10 per cent and a frequency change 
of +5 per cent. The S.C.R. replaces 
magnetic amplifier previously used, 
with savings in weight and size at no 
increase in cost. Current limiting is 
provided in both “float’’ and “‘equalize”’ 
positions for overload protection to 
charger and battery. Units are available 
from 24-120 v d-c in capacities from 
1-125 amp. Company says S.C.R. 
chargers achieve higher operating effi- 
ciency, more stability, and unlimited 
life, since the S.C.R. and other semi- 
conductors do not age, and the silicon 
power rectifiers and S.C.R. are hermet- 
ically sealed against moisture, dust, etc. 
Modular construction is used. Bulletin 
SCR-B5 gives details. 


15—Oxygen detector probe for 

use in closed water systems 
Model 1060 Oxygen Detector Probe, 
designed by Crest Instruments for use 
in closed anaerobic water systems, is said 
to combine low cost, rapid response and 
easy installation with exceptional re- 
liability. It has been found promising in 
secondary recovery systems and in mon- 
itoring O» in boiler feed water, according 
to company. Operation is based on prin- 
ciple of a differential oxygen cell. In 
presence of low concentrations of O2 the 
exposed strip becomes cathodic. Covered 
section becomes anodic and preferential 
corrosion proceeds underneath the Neo- 
prene band. Installation is accomplished 
with any !4¢ in. IPS fitting. 


16—Calculator aids in plotting 
frequency response curves 


The Frequency Response Calculator of 
Hagan Chemicals & Controls, Inc., is a 
pocket-size tool designed to eliminate 
need for slide rule calculations or com- 
plex chart references when plotting a 


frequency response curve as a means of 
evaluating an amplifier, controller, trans- 
ducer, power positioner or other control 
device. With it, you can convert input- 
output relation of a component into the 
decibels of attenuation or gain occurring 
at a given frequency, and thus determine 
one point on the frequency response 
characteristic curve. Also, by taking any 
point off a frequency response curve, 
plotted in frequency versus gain in 
decibels, you can read the ratio of input 
to output. 


17 —Heat exchangers use stand- 
ard assembly components 


The C-200 line of straight tube, fixed 
tubesheet heat exchangers is designed by 
American-Standard Industrial Div. to 
adapt standard components to custom- 
built assemblies for specific chemical and 
industrial processing requirements. “‘ Se- 
lective assembly” method is said to re- 
sult in delivery time and cost reductions, 
and provide wide choice of component 
variation to meet operational and en- 
vironmental specifications. Exchangers 
will handle any combination of liquids 
and gases, company says, and may be 
used as heaters, coolers, condensers or 
vaporizers. They are available in shell 
sizes from 8 through 42 in. with any 





a 


BETTER 


88,000 
leak-tight 
tube ends 
rolled with 

WILSON 

Torq-Air-Matics 


For every tube... every size...every type of job, Wilson 
Torg-Air-Matic Automatic Expander Drives are fast, accu- 
rate, easy to use. In fact, Wilson’s wide range line offers 
an economical answer to every tube maintenance problem. 


TOOLS FOR BETTER WORK 


economical tube cutters, plastic tube pilots, right angle 
worm gear drives, tube knockout tools—all these and 
many others are ready to meet your tube maintenance needs. 
You'll find it pays to WILSONIZE TO ECONOMIZE. 


For example, Wilson has powerful tube cleaners, rugged, Write for comprehensive Catalog 77-88. TW909 


21-11 44TH AVE., LONG ISLAND CITY 1, NEW YORK 


THOMAS C.WILSON, INC. Representatives in principal cities «e Cable address New York 
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HIGHER comBustion EFFICIENCY! 


LOWER MAINTENANCE Costs! 


PERFECT 
DRAFT-CONTROL BY 


%& EXTREMELY HIGH NEGATIVE PRESSURES 
*% ACID RESISTING FINISHES 
*& HIGHLY EFFICIENT WITHOUT CHIMNEY 


FOR INDUSTRY ... Now you can boost the combustion efficiency 
of your boilers, regardless of the fuel you use. Quickdraft power- 
draft units provide instant controlled draft and completely remove 
all combustion, corrosive and noxious fumes at high temperature 
without passing them through the blower and motor. Maintenance 
costs are drastically reduced. Specify a Quickdraft unit to meet your 
particular requirements from a wide selection of various sizes. 


FOR INSTITUTIONAL AND COMMERCIAL BUILDINGS 
. . . Quickdraft eliminates costly, tall and unsightly stacks. Vent 
ons, incinerators, heating plants and water heaters 

at roof level . . . safely and efficiently. 


2,722,372 and 2,855,874 
British 802,920 
Canadian 593,817 
Other patents pending 


Write for QUICKDRAFT 
ENGINEERING DATA 
on your letterhead 

... today 


FOR CORROSIVE SERVICE 


All Quickdraft units are available in standard acid resist- 
ing vitreous enamel, 316 stainless steel, carpenter 20 rigid 
plastics (P.V.C), and with plastic or Fiberglas coatings. 


Quickdraft 


CORPORATION 


P.O. Box 87-E + Canton 1, Ohio 





One of many actual 
installations with or 
without chimney. 


MANUFACTURERS OF ALL TYPES OF 
MATERIAL HANDLING UNITS WITH 
EXTREMELY HIGH VELOCITIES. 


10176-QD 
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HOW MUCH DOES 
UNPLANNED DOWNTIME COST IN YOUR 
PLANT? *1000...%5000...%10,000 an hour? 


In many cases the costs in spoiled processes and lost production amount to several 
times those figures. 
® . . 

You Can’t Bargain With Trouble! 
Only preventive measures will reduce it. Periodic inspection of important 
electrical equipment with a Megger® Insulation Tester, and the records of these 
tests, will provide the data you need to anticipate trouble—to prevent production 
line interruptions 

Buy Prevention—Improve Profits 
Megger ‘instruments for prevention” cost only a small fraction of the price 
of equipment failure, work spoilage and the many other wastes that help to 
lestroy the profits picture 

An investment in a Megger Insulation Tester is like the premium on an 
iccident policy except that the Megger Tester can be the means of preventing 
the accident 
Preventive Maintenance Is Productive 

Any production department will thank and even praise a preventive maintenance 
lepartment for its ability to spot trouble before it happens 
ul f have the answers—want the Mr 
Write for Electrical Preventive Maintenance material—File 21-PE 


MEG® TYPE OF MEGGER INSULATION RESIS- 
TANCE TESTER—Available hand-operated, rectifier oper- 
ated, or with a separate rectifier. Ranges up to 2000 megohms 
and 1000 volts d-c in all three models 

BULLETIN 21-45-PE 


MEGGER GROUND TESTER measures the resistance of 
earth to ground connections simply, easily and accurately, and 


thereby helps to determine whether such connections will per 
form the services for which they were designed and installed 


BULLETIN 25-PI 
Br1014R-2 


JAMES G. BIDDLE CO. 


Electrical & Speed Measuring Instruments 


1316 ARCH STREET « PHILADELPHIA 7, PA. 


For more data circle 537 on Post Card 


108 Power Engineering Feb. 196] 


BIDDLE 


practical tube length. Features contrib- 
uting to versatility include choice of 
nozzle size, baffle spacing, horizontal or 
vertical mounting. 


18—Fog type insulator reduces 
maintenance problems 


Delta-Star Electric Div. of H. K. Porter 
Co., Ine. announces a fog type insulator, 
with 50 per cent greater leakage distance 
than conventional units, for use where 


heavy fog or industrial contamination 
presents a maintenance problem.-It also 
offers improved ability to prevent flash- 
overs, company says. Contours and 
undercut in discs, or “petticoats,” are 
designed to minimize possibility of sur- 
rounding dense fog forming path of con- 
ductivity between line and post. In- 
sulators come in ball and socket or clevis 
and pin types. 


19—Surface finish provides anti- 
slip protection 

Ruffin is announced by Custom Abra- 
sive Products Co. for use on floors, 
decks, ramps, docks, elevated walkways 
and stair treads. A brush-on or roll-on 
finish based on Thiokol polysulfide modi- 
fied epoxy on which fine or coarse abra- 
sive grains are sprinkled, it adheres to 
wood, metal, cement and floor tile, com- 
pany says. It is suggested for surfaces 
that are slick or exposed to weather. 


20—Sequence control for mul- 
tiple boiler installations 


Master Monitor is a complete modulat- 
ing sequence control in a single enclo- 
sure, designed by Cleveland Controls, 
Inc, for automatically operating a bank 
of boilers, compressors or other units, so 
that only required number are called on 
to meet demand load. It cuts individual 
units in and out of operation in response 
to pre-determined pressure or tempera- 
ture variations — or to any other signal. 





It is adaptable to modulating, high-low 
or on-off systems, can be applied to 
existing installations as well as new 
construction. Models are available for 
sequencing up to 10 units. 


21—Test unit for checking iron 
content in water 


An iron test unit simple enough for use 
by inexperienced personnel to check the 
presence and amount of iron in water is 
available from Hagan Chemicals & Con- 
trols, Inc. KOO82 involves only addition 
of two reagents to water sample and 
comparison with color slides containing 
nine standards in sealed glass vials rep- 
resenting iron concentrations from zero 
to 1 ppm. Reagents and equipment to 
perform 100 tests are included in the 
unit. Bulletin HSP-933 gives details. 


22—Disconnect switch for heavy 
industrial applications 
Delta-Star Electric Div., H. K. Porter 
Co., Inc., announces this low voltage, 
high current disconnect switch for steel 
mill and other heavy industrial use. For 


750-v operation, the copper “ wedge”’ 
type switch comes in a standard 5000- 
amp unit or in multiples of 5000 amp for 
gang operated applications. Design fea- 
tures reported include self-aligning cop- 
per contact wedges offering good wiping 
action both closing and opening, non- 
fatiguing back-up springs, silvered con- 
tact surfaces. The switch is compact and 
“an be fitted with such devices as aux- 
iliary switches for indicating lights. 





Reader Service Cards on pages 
87-88 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











23—Submersible a-c motors for 
close-coupling to pumps 
Introduced by Reliance Electric and 
Engineering Co., these pressure-proof 
a-c motors are designed for close- 
coupling to centrifugal pumps operating 
in any depth of water, oil or liquid 
chemicals. Motors come in sizes from 14 
through 40 hp for operation from poly- 
phase sources and from %4 through 5 hp 
for single-phase connection. They are 
rated at 55 C temperature rise for 30- 
min duty in 40 C air and for continuous 
duty in 40 C liquids. The heavy one- 
piece ribbed housing is leakproof, com- 
pany states, and both cast-iron motor 
frame and mounting base are impervious 
to corrosion. Of Liqui-Seal construction, 


THE POWERS REGULATOR COMPANY 


Dept. 261, 

Skokie 86, Illinots 
Send me o free copy of Powers Engineer's 
Manval For Steam-Water Service 


Nome: 


WGINEER'S MANUAL 
team and Water Serve Title: 


Company: 


ERS REGULATOR company 


Twe POW Address: 





City:_ Zone:___ State:_ 





Specific requirement or problem: 


How To 
Maintain 
Uniform 
Process Hot Water Temperature 


DIAL THERMOMETER 


THERMOMETER |. 


TYPE © 
MIXER 


Schematics above show the function of Powers Type D Mixer in 
standard systems for maintaining uniform process hot water tem- 
perature where it is not practical to install or use a steam heated 
storage tank. These drawings are taken from the Powers Engineer’s 
Manual, Steam-Water Service which is free to you for the asking. 
Each drawing is supplemented with detailed engineering informa- 
tion about the controls used. Everyone concerned with the installa- 
tion and/or operation of steam-water service will find these dia- 
grams a helpful guide in laying out a new system or updating an 
existing one. Other sections offer similar easy-to-follow diagrams 


and concise details on the following: 

® Domestic Hot Water ®@ Fuel Oil Heaters 

® Hot Water Storage Heaters ® Pressure Reducing 

®@ Instantaneous Heat Exchangers ® Jacket Water Cooling 

® Heat Exchangers For Cooling ® Two-Temperature Hot 
Water Systems 


Fill in the above coupon to get your copy of this informative steam-water service manval 


THE POWERS REGULATOR COMPANY 


Dept. 261, Skokie 86, Illinois 


In Canada: The Powers Regulator Co. of Canada Ltd. 
Downsview, Ontario 


POWERS CONTROL 
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FIELD-PROVEN 


PEABODY PKS anu PKL 


COMBINATION GAS 
AND OIL BURNERS 


a. 


MODEL PKL 


..»Pressurized Furnace Package Boilers 


...Conversion of Coal-Fired Boilers 
..-Process Furnaces 


These all new automatic fuel burners, with completely interlocked 
sequence and safety circuits and unified fuel-air ratio control pro- 
vide maximum security before start-up, during operation and 
after shutdown. They — 

@ Recirculate hot fuel oi! @ Test fuel oil temperature @ Test fuel pressure 
@ Purge furnace with forced draft fan e Prove ignition...all before start-up! 





ignite with gas-electric ignition e Shut down if load ceases 
Light off = low fire @ Shut down in ONE Second and 
Operate quietly lock out on flame failure 


Burn gas or oil 
(No. 2 through No. 6 oil) 


Follow load demand 
Maintain efficient combustion 
at all loads 


Change over rapidly from 
one fuel to the other 


Purge furnace with forced draft 
fan after shutdown 


Relight automatically when load 
resumes or relight manually after 
flame failure but only after satis- 
fying all safety requirements 








These factory assembled and tested PK burners have no atomizer 
moving parts to get out of order. Their unique safety and control 
features provide the optimum in safe, dependable, efficient, clean, 
quiet operation — day in and day out. Write today for new 
Bulletin 431 


PEABODY ENGINEERING CORPORATION 
232 MADISON AVENUE, NEW YORK 16, N.Y. 


SUBSIDIARIES 
OFFICES IN 


PRINCIPAL CITIES 


In Engiand: PEABODY LIMITED In Canada: PEABODY 
ENGINEERING CORPORATION OF CANADA LTD. 
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the motors are oil-filled and need- no 
additional - lubrication. Heart of the 
construction is a Neoprene diaphragm 
with built-in O-ring, which encircles the 
motor base to disperse pressure differ- 
ences over a large area. If internal and 
external pressures differ, due to heat or 
depth of immersion, the diaphragm 
flexes slightly to neutralize the pressure, 
thereby relieving _pressure build-up 
around the O-ring and shaft seal. 


24—Differential pressure switch 
features low settings 
Produced by F. W. Dwyer Mfg. Co., the 
1630 Series Differential Pressure Switch 
is designed for reliable control in pres- 
sure ranges too low for conventional 
switches. Dead band is unusually small. 
One model, for example, may be set to 
open a circuit on a pressure differential 


increase of only 0.05 in. of water and to 
close on a decrease of 0.03 in. Repetitive 
accuracy is reported as within 1 per cent, 
with virtually no error due to drift or 
hysteresis. The switch is suitable for 
liquid level controls, induced draft inter- 
locks, exhaust hoods, dust collection 
systems and air filters. Pressure set point 
is visible on a scale marked in inches of 
water. Calibration adjustments may be 
sealed or safety wired. Switches with 
weather-proof or explosion-proof hous- 
ings, special diaphragms for extreme low 
temperatures or “‘fail safe’’ pilot lights 
are also available. Bulletin E-30 gives 
details. 


25—Heat cycle defrost system 
works automatically 


HC Heat Cycle Defrost Units of Dun- 
ham-Bush, Inc., incorporate an auto- 
matic, time initiated-temperature ter- 
minated defrost system. Inner fin 
evaporator is combined with heat cycle 
exchanger to produce what is described 
as a fast, safe, and efficient defrost sys- 
tem. Superheated discharge gas from 
compressor passes through one side of 
heat cycle exchanger, enters inner tube 





defrost circuit of evaporator and defrosts 
coil from inside. Sub-cooled liquid re- 
frigerant returning from inner tube cir- 
cuit of evaporator passes through other 
side of heat cycle exchanger where it is 
boiled off before returning to compressor. 
When defrosting is complete, a tempera- 
ture sensitive switch terminates defrost 
cycle and returns to normal refrigera- 
tion cycle. 


26—Breakdown testers for high 
voltage equipment 
A-C Mobile Hypot Breakdown Testers 
are offered for proof tests, trouble shoot- 
ing and preventive maintenance pro- 
grams of industrial electrical distribution 
systems and equipment. They are de- 
signed by Associated Research, Inc., to 


test insulation breakdown in large mo- 
tors and generators, transformers, power 
transmission cables, switchgear, bush- 
ings, and samples of insulating materials. 
Output is continuously variable from 
zero to maximum, through a 10-ft 
shielded cable. A 4'-in. rectifier type 
kilovolt meter is connected directly across 
high voltage output to assure accurate 
measurements. Cabinet has semi- 
pneumatic tires and push-handle. 


27—Starter, contactors in Size 
OO for motors to 2 hp 
Bulletin 6013 Type CY Size 00 Starter 
and Bulletin 7707 Type CY Size 00 
Contactor are designed by The Clark 
Controller Co. for non-reversing, full- 


voltage starting of '¢-to 2-hp squirrel 
cage motors. The same unit can be used 
on single-phase or three-phase motors 
operating on 110-to 600-v power, and 
25-to 60-cycle frequencies. Starters have 
melting-alioy, thermal-overload relays. 
On single phase, only one overload is 
required. The units are available as open 
type or in NEMA Type 1 general pur- 


lwo Prachi Puducls 
ot GOODALL GCuctiy 
and Caflimanvipp. .. 


FOR RELIABLE, LOW-COST SERVICE 


GOODALL abbeor 


EXPANSION JOINTS 


Flexible, durable connections for pipe lines and other 
equipment handling fluids and gases under pressure and 
vacuum, to prevent excess stresses due to expansion 
and contraction; to counteract vibra- 

tion; and to insulate against undesir- 

able sound. Can also be designed to 

overcome misalignment. 

EASIER TO INSTALL—on new 

equipment or as replacements. Light 

in weight, with short face-to-face 

dimensions. Metal retaining rings 

quickly aligned and bolted. No 

gaskets required. 

LONGER SERVICE LIFE—no em- 

brittlement or corrosion. High resist- 

ance to abrasive wear. 

STYLES, SIZES AND PRESSURES 

TO MEET ALL REQUIREMENTS 


GOODALL 72¢¢ce ABSORBER UNITS 


Easily installed units engineered to “absorb” 
vibration, water hammer and other unde- 
sirable sound, or where lines are subject to 
corrosion, abrasion or electrolysis. Light in 
weight yet exceptionally tough and durable. 
Installed with two male couplings or molded 
rubber flanged ends with split steel flanges. 
Hose can be furnished plain or with built-in 
wire reinforcement, for suction or discharge. 


SPECIFICATIONS: Acid- and abrasive- 
resistant rubber tube; abrasion- and 
weather-resistant cover; sizes 1%" through 
12" 1.D., in lengths of 12", 18", 24", 36" 
and 48". 


Contact Our Nearest Branch for Details and Prices 


“If it’s GOODALL, it MUST be Good!’ 


Manufacturers of Mechanical 
Rubber Goods. . . Since 1870 


GOODALL Biber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 


Stendord of Quolity HOSE - BELTING - FOOTWEAR 
CLOTHING AND OTHER INDUSTRIAL RUBBER ITEMS 
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Breeching Section 
20 high, port 


SHEET & PLATE FABRICATION 
o>, KIRK. FLUM 


Why can Kirk & Blum save you time and money on huge 
fabrications? Extensive facilities and equipment of a 170,000 
sq. ft. plant enable experienced K & B craftsmen to utilize 
their production ingenuity to the fullest. 

Heavy assemblies, up to 14” thickness are produced, pre- 
assembled and loaded for shipping in a 50’ x 480’ bay with 
overhead handling capacity up to 25 tons. 

Send prints for prompt quotation or write for your copy of 
new K &B Sheet and Plate Fabrication Catalog. 


THE KIRK & BLUM MANUFACTURING CO., 3230 FORRER STREET, CINCINNATI 9, OHIO 


BREECHINGS « STACKS @ AIR & GAS DUCTS « CASINGS « LOUVERS « TANKS 


BINS ¢ HOPPERS « INSULATION JACKETING e CONTROL PANELS & DESKS 
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pose enclosures in three forms: Form 
MA for separate push button operation; 
Form MB for ‘“‘hand-off-automatic’’ 
selector switch; and Form MC with 
start-stop push button. 


28—Metal hose offers improved 
fatigue life, flexibility 


Hi-Flex is the trade name of Flexonics 
Corp.’s metal hose line incorporating 
improvements in flexibility, pressure 
ratings, fatigue life and maintenance. 
Designed for the “‘more exacting appli- 
cations”’ in industry in hydraulic, pneu- 
matic and cryogenic lines, it will have 
application also in utility piping. Hi- 
Flex comes in sizes from 14 to 1-4 in., 
helically convoluted, braided or un- 
braided. Because of single longitudinal 
weld and smooth helical convolutions, 
hose can be more easily cleaned to 
higher levels for cryogenic and sensitive 
applications. 


29—Outdoor oil circuit breakers 
have improved relay panel 
Types OZ and FZO Outdoor Oil Circuit 
Breakers of Allis-Chalmers Mfg. Co. are 
now equipped with a redesigned relay 
panel affording greater accessibility for 





installation and maintenance. Wiring 
ducts, located at the rear of the panel, 
offer time and labor saving features for 
holding, protecting and distributing 
wires. It eliminates lacing in the field, 
company points out; it is durable, non- 
combustible and non-warping, and can 
be cut with a hacksaw. With the new 
wiring duct, you need only to lay the 
wires in place and snap on the cover. 


30—Inverting device forces tank 
fumes high into the air 


Fumes and gases vented from a storage 
tank, as product is pumped in, are 
directed high into the air by the Vapor 
Inverter. It is to protect personnel on 
nearby tank roofs and ground areas. 
The device is introduced by The John- 
ston & Jennings Co. Although it mounts 
on the tank’s pressure relief vent, the 
Vapor Inverter does not impair its flow 
capacity, manufacturer states. It dif- 
fuses snow, and the bottom holes facili- 
tate rapid drainage of water. According 
to company, 80 per cent or more of the 
gases and fumes vented from the tank 
are directed up into the air by it, at 
velocities from 13 to 25 mph. It comes 
in seven sizes from 2 to 12 in. to fit any 
make of relief vent. Data Sheet 100-37-0 
gives information, 

















Ozark, Ark. — Arkansas State Electric 
Coéperative Corp, 3111 East Broadway, 
North Little Rock, Ark., is considering 
plans to construct a steam-electric generat- 
ing plant on a large site located here. New 
installation, to be known as the Thomas B. 
Fitzhough Power Plant, will cost an esti- 
mated $10,000,000 when completed. Pre- 
liminary engineering work is already under 
way, and construction work is planned as 
soon as this is completed. Burns & McDon- 
nell, Kansas City, Mo., is the project's 
consulting engineer. 


Eureka, Calif. — Pacific Gas & Elec- 
tric Co, 245 Market St, San Francisco, 
Calif., has announced that it has received 
permission from the Atomic Energy Com- 
mission, Washington, D.C., to construct a 
50,000- to 60,000-kw nuclear power plant 
on Humboldt Bay, near here. Plant, which 
is currently expected to cost about $19,- 
500,000, will be built by the General Elec- 
tric Company for Pacific Gas & Electric 
Co. Proposed plant is somewhat isolated 
from the rest of company’s system, where 
fuel oil costs are higher than elsewhere 


Los Angeles, Calif. — City of Los 
Angeles, City Hall, and City of Pasadena, 
City Hall, have announced joint plans, 
under consideration, for the construction 
of a 50,000-kw nuclear power plant with a 
boiling-water reactor, at Haskell Canyon, 
Los Angeles County. Negotiations be- 
tween the two cities are already under way 
with the Atomic Energy Commission, 
which will need Congressional approval 
hefore work can begin. Allis-Chalmers 
Manufacturing Co, Washington, D.C., has 
offered to design and construct the project 
at a reported cost of $10,760,370. Project 
is a prototype for a 300,000-kw reactor. 
Completion of the project is planned for 
the summer of 1964 


Redding, Calif. — Bureau of Reclama- 
tion, Department of the Interior, Denver 
Federal Center, Denver, Colorado, has 
announced a contract award in the amount 
of $1, 379, 732 in connection with the 
Bureau’s Central Lv alley project to furnish 
and install two 74,444-] va generators to 
the Hitachi New York Ltd, 501 Fifth Ave, 
New York, N.Y., for the Clear Creek 
Power Plant, located here. Work on 
foundation preparation will begin at an 
early date, and installation is scheduled 
for completion early in 1962. 


Vallecitos, Calif. — Combined under 
the name of Empire State Atomic Develop- 
ment Associates, Inc, seven New York 
utilities have announced a fund of $10,- 
000,000 to be spent in a quest for competi- 
tively priced nuclear electric power. The 
research race will pit boiling-water reactors 
against gas-cooled, graphite-uranium re- 
actors in the production of 1000-deg steam 
at pressures between 1500 and 2000 psi, 
which is needed to run small-diameter 
turbines to keep capital costs low enough 
to make atomic power competitive with 
fossil fuel power. Biggest construction 
expenditure for now will be an $8,000,000 
boiling-water reactor to be built at General 
Klectric’s research center located here. 
This 5000-kw reactor will be used to super- 


heat steam produced by an existing power 
plant. 


Crawfordsville, Ind. — Board of Pub- 
lic Works and Safety, City Hall, this city, 
has plans under way to install an auxiliary 
generating unit in the municipal power 
plant. Work will begin soon on the installa- 
tion of a 12,650-watt generator estimated 
to cost about $3,500,000. Plant is sched- 
uled for completion early in 1962. 


Gait*ersburg, Md.— General Serv- 
ices Administration, Public Buildings Serv- 
ice, 19th and F sts, N.W., Washington, 
1).C., has authorized plans for construction 
of 20 buildings for the Bureau of Stand- 
ards. First phase of the project calls for 
laboratory site preparation, roads, utilities, 
power plant, and auxiliary equipment 
which will cost approximately $23,500,000 
out of a planned total expenditure of 
$100,000,000. A preliminary budget of 
$10,000,000 has already been appropriated 
for the work which has begun. 


Boston, Mass. — New England Elec- 
tric System, 441 Stuart St, has authorized 
capital expenditures for 1961 of $42,000,- 
000. Major item in this budget is construc- 
tion of the new Brayton Point steam plant 
now under way at Somerset, Mass. New 
facility will consist of two 250,000-kw units 
which will cost an estimated $80,000,000 
and will, when completed, be the largest 
generating plant in New England. First 
unit is scheduled to go on line in 1963; the 
second in the summer of 1964. Construc- 
tion outlays will be spread over a four or 
five-year period. 


Pittsfield, Mass. — General Electric 
Company recently announced that it had 
moved 710,000 volts through an experi- 
mental extra-high-voltage system, near 
here, opening up prospects of cheaper 
electric power and giving the United 
States the world lead in high-voltage ex- 
periments. The prototype system cost 
approximately $7,500,000 and has a maxi- 
mum theoretical capacity of 750,000 volts. 
Electric power enters the system at 115,000 
volts from a nearby Western Massachu- 
setts Electric Co line. It is then fed through 
the world’s highest voltage power trans- 
former, where voltage is stepped up to 
between 460,000 and 750,000 v. Line is 
financed by a group of 13 manufacturing 
and engineering firms, with General Elec- 
tric’s power transformer department in 
Pittsfield, Mass., acting as coérdinator of 
the project. 


Columbia, Mo. — As previously re- 
ported in these columns in Nov 1960, City 
Council, City Hall, of Columbia, Mo., had 
plans for expansion and improvement in 
its municipal power plant to include in- 
stallation of a 22,000-kw generator and 
auxiliary equipment, 220,000-lb boiler with 
equipment, coal bunkers, electric power 
interchange, and installation of additional 
distribution facilities. Work was to begin 
under supervision of Lutz & May Co, 
Kansas City, Mo., contingent on a bond 
issue which was defeated in the last elec- 
tion. Work on the project will be tempo- 
rarily abandoned at this time. 


Columbia, Mo. — Board of Trustees, 
University of Missouri, 116 Jesse Hall, is 
considering plans to install a nuclear re- 
search reactor on the campus of the Uni- 
versity located here. Plans call for installa- 
tion of a small nuclear research reactor, 
laboratory, and an office and cooling tower 
buildings. Work will begin at once under 
plans of C. L. T. Gabler & Associates, 
Detroit, Mich. Cost of the entire project is 
reported to be approximately $1,875,000. 
Work is being scheduled for completion by 
the spring semester of 196? 


Hallam, Nebr. — The Atomic Energy 
Commission, 1901 Constitution Ave, N.W., 
Washington, D.C., has announced what is 
claimed to be the most complete radio- 
active monitoring system in any one in- 
stallation at its nuclear power plant located 
here. System which measures radioactivity 
in gases, waste material and other areas 
was built by the Victoreen Instrument Co, 
Cleveland, O., under contract to Atomics 
International, a division of North Ameri- 
can Aviation Inc. Company also designed 
the reactor for the facility. The control 
center, principal unit of the system, re- 
cords measurements from the various 
remote monitoring units. The control 
panel gives an immediate reading of the 
amount of radioactivity at any particular 
place. 


Kimball, Nebr. — A $59,588 Kimball, 
Nebr., substation contract to provide 
electricity for Rural Electrification Ad- 
ministration lines in the er of this 
place w: - awarded to the C.S.P. Engineer- 
ing Co, Casper, Wyo., low bidde ‘ron the 
project. ‘Sean is being built for the 
Bureau of Reclamation as part of the 
Missouri River Basin Project and will be 
located seven miles southeast of here. The 
substation will be approximately 260 ft X 
160 ft, and construction includes excava- 
tion of 2000 yd of earth and 1400 yd of 
embankment. Substation site is located on 
Lodgepole Creek, a tributary of the South 
Platte River 


Goldsboro, N. C. — Carolina Power & 
Light Co, 419 Fayetteville St, Raleigh, 
N.C., has announced that it now has 
under construction the world’s first com- 
pletely automated, coal-fired, steam-elec- 
tric power plant on a large parcel of land 
recently acquired at this location. New 
plant was engineered by Ebasco Services, 
Inc, 2 Rector St, New York, N.Y., which 
is supervising construction work. Plans 
include installation of a steam-electric 
generating unit with an initial capacity of 
320,000-kw, high-pressure boilers, and 
auxiliary equipment. Plant, to cost in 
excess of $8,000,000 and to be in service 
by the summer of 1962, will be automated 
by the Control Systems Division of Day- 
strom, Inc. 


Portland, Ore. — Portland General 
Electric Company, 621 S.W. Alder St, 
this city, has authorized a major expansion 
program of its transmission and distribu- 
tion lines, including substation construc- 
tion and improvements. Work on company 
service lines is already under way and 
when completed will represent an invest- 
ment of approximately $17,000,000. Com- 
pletion of the expansion program is tar- 
geted for the close of 1962. 


Parr, S. C. — Four Carolina-Virginia 
utilities have jointly announced the start 
of construction on a nuclear power plant 
to be erected on a large site near here 
Reactor of the pressurized-water type will 
have an initial capacity of 17,000 kw and 
will be the first in the Southeast. Work is 
well under way, and completion is sched- 
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tled for late 1962. Project will cost the 
utility group about $28,000,000 and the 
Atomic Energy Commission about $15,- 
000,000 when completed. The new Caro- 
inas-Virginia Nuclear Power Association 
plant will be located on a 900-acre site 
udjacent to South Carolina Electric & 
Gas Co’s hydroelectric and steam-generat- 
ing plants already located here. Plant will 
be used as a test model for larger plants 
planned for the future 


Columbia, S. C.—South Carolina 
Electric & Gas Co, 328 Main St, this city 
has announced purchase ot tour gas 
turbine package power plants from the 
General Electric Co, Schenectady, N.Y 
General Electric has developed the units 
which can be purchased for about $100 per 


ilowatt and can be in operation 10 days 


after delivery. Units which are described 
as ideally suited for peak load, emergency 
and standby service will be installed at 
Beaufort and Charleston, S.C. First two 
units are scheduled to go on the line in 
June and the other two in mid-1963. Total 
expenditure including installation is re- 
ported to be about $4,500,000. 


Knoxville, Tenn. — Tennessee Valley 
Authority, New Sprankles Bldg, has au- 
thorized contract awards of $7,400,000 for 
supplies and construction items for dams 
and locks for hydroelectric projects now 
under construction. Largest contracts 
went to MecGraw-Edison Co’s Pennsyl- 
vania Transformer Division, Canonsburg, 
Pa., for transformers and neutral reactors, 
and to General Electric Co for similar 
items. Both contracts were over $1,000,000 
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the ways WESTERN can help you 


. in the chemical treatment of your WATER—STEAM—FUEL. For over 70 years 
Western's special formutas and individual technical service have been controlling scale, 
corrosion, foaming, algae, sludge, soot, and related operating problems. 


WESTERN 


Ask for the brochures that apply to your own needs. 


WESTERN CHEMICAL COMPANY 


717 Washington Street 


Kansas City 5, Missouri 
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Computer Control 
At Little Gypsy 


Is It Justified Economically? 


By W. T. Hess, vice-president and 
chief engineer, Louisiana Power & 
Light Co, at a recent meeting of the 
Instrument Society of America 


WE WERE ATTRACTED to 
the use of a computer for control at 
Little Gypsy Station because of the 
possibility of increasing the safety to 
personnel and equipment, and be- 
lieve there are other possibilities for 
economy sufficient to justify the in- 
stallation to obtain the actual ex- 
perience. 

We will operate Little Gypsy with 
the same organization that would be 
used for any other single unit station 
that we might install today. We are 
doing this, first, because we feel cer- 
tain that there will be a normal 
amount of “‘bugs’”’ to be shaken out 
before we are ready to turn the job 
of operation over to the computer; 
and second, we wish to be able to 
obtain comparisons of computer op- 
eration with manual operation and 
with normal automatic controls. 

The organization chart provides 
for an operating force of three men 
per shift. These men will work 40 
hours per week each on a shift sched- 
ule. The electrical and mechanical 
maintenance personnel normally 
works eight hours per day for five 
days per week. It should be noted 
that the operators have the word 
“‘maintenance” attached to their 
titles. What is usually called an 
“auxiliary operator’’ is called a 
“‘maintenance operator.’’ This is 
perhaps a clumsy title, but we could 
not come up with a better one. The 
thinking behind this is that the aux- 
iliary operators have practically no 
auxiliaries to operate. Even without 
the computer, the control for starting 
and stopping all auxiliaries is on the 
centralized control board. 

Their duties, therefore, include 
such things as keeping oil in the 
bearings and the various minor tin- 
kering that needs to be done with 
equipment during the shift opera- 
tions. Major maintenance will, of 
course, be handled by the mainte- 
nance forces. For the present, the 
station superintendent reports to the 
vice-president and chief engineer. 
There is, therefore, no difference be- 
tween the organization and manage- 
ment for Little Gypsy and for our 
other two generating stations. Any 
such changes will be the result of 
experience gained in the operation. 

Following a few near misses in our 
own stations and some rather serious 
accidents to some other large units in 





THE 
LONERGAN 





HOW TO MAKE A 
GOOD IDEA BETTER 


by Norman J. Smith 


In this hurry-up age of missiles and eiec- 
tronics, it is often possible to overlook the 
fact that because a device or an idea is 
new, it is not necessarily the best. 

For — while there are many tem- 
perature and pressure sensing devices, none 

* Eth 


has such universal application as the Bourdon 
tube, which was first conceived in 1849 by a 
French engineer, Eugene Bourdon. 

Today, a modern “C” type Bourdon tube 
gauge, such as the Lonergan Maximon makes 
full use of Bourdon’s original idea. At the 
same time, it utilizes the finest materials such 
as K Monel stainless steel, beryllium, copper 
and many, many others in order to improve 
Bourdon’s basic invention. Other improve- 
ments are: twisted spiral tubes to measure the 
output of pressure transducers; long helical 
tubes with heavy walls to measure pressures 
up to 100,000 psi; and small tightly coiled 
tubes for movementless gauges. 

While the power plant man with a gauge 
problem isn’t concerned with all of these 
forms, it is interesting to note that in his ap- 
plication for a patent more than a hundred 
years ago, Bourdon anticipated all of these 
present day variations. He claimed applica- 
tion on all forms of curved or twisted tubes 
whose transverse sections differed from circu- 
lar forms for temperature and pressure meas- 
uring, indicating and controlling of fluids. 

The Lonergan gauge today incorporates all 
of the known advances in the Bourdon tube 
in any one of three lines. For applications re- 
quiring the finest gauge available anywhere, 
the Lonergan Maximon is the choice. 

Get a full description of the complete line 
of Lonergan gauges in catalog 1000-G. Write 
for your copy today. 


cits 4 Srnrcthe 


Chief Engineer, Instrument Division 


Lonergan 


J. E. LONERGAN CO., 207 RACE STREET 
PHILADELPHIA 6, PA. SINCE 1872 
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| Since most serious accidents occur | 
during start-up or shutdown, the | 
computer should control not only | 


the country, we began to think of the | 
computer as a possible safety device | 


for the control of generating units. 


normal operation on-line but the 
start-up and shutdown procedure. 


About the time that construction | 
was started for our Sterlington No. 6 | 


unit for operation in 1958, Daystrom 


offered a solid state digital computer | 
with a guarantee of 99 per cent avail- | 
ability on a six months’ test period. | 
It was decided to install this com- | 


puter at Sterlington to monitor essen- 
tial temperatures and pressures, to 


record the data thought necessary for | 
historical purposes, and to make the | 
thermal | 


computations of over-all 
efficiency for the new unit and for the 
No. 5 unit installed in 1943. 

Even before completion of the test 
run on the computer, the early expe- 


| rience indicated that it would have a 





very high degree of reliability. There- 
fore, during the early stages of design 
for Unit No. 1 for the Little Gypsy 
Station, it was decided that this com- 
puter would be adequate for the 
control of automatic operation for the 


| plant. 


Justification 


Estimated cost for providing for 
computer control of a unit similar to 
the Sterlington Unit No. 6 was 
$600,000. The problem was: could 
this expenditure be justified? Frankly, 
the economic justification as of today 
is uncertain, but it is felt that a 
potential exists for the improvement 
of safety to manpower and equip- 
ment, the improvement of fuel econ- 
omy, the reduction of manpower re- 
quired for operation, and the reduc- 
tion of maintenance because of closer 
adherence to temperature and pres- 
sure limitations. 

Improvement’ in safety to the 
equipment offers the greatest poten- 
tial saving, yet is the most difficult to 
substantiate except on” the basis of 
probabilities. Statistics studied indi- 
cate a probability of about one-third 
for a major, serious accident during 
the service life of a generating unit. 
With units of the size being con- 


| sidered, the cost of such serious acci- 
| dents has run as high as $4 million, 


not including the cost of replacement 
energy during the outage time. Thus, 


| the elimination of this possibility 


alone can justify the computer con- 
trol. Of course, we always feel that it 
can’t happen to us, but the statistics 
say it can. 

The improvement in fuel economy 
is something that will be ascertain- 
a ple by trial runs with computer con- 
trol and without it. There is no way | 
of determining what, if any, gain can | 
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EAGAN 


FUEL OIL PUMP and 
HEATER SETS 


Use an Eagan “pre-packaged” fuel oil pump 
and heater set for the preparation of heavy 
oil for combustion. You save time and 
money because units are completely as- 
sembled, ready for immediate installation. 
Only connections to oil and steam supply, 
burner, by-pass and relief lines have to be 
made and you avoid the combustion difficul- 
ties so often caused by field assembled 
combinations. 


Here are additional benefits 
Eagan gives you: 


¢ Generous reserve capacity, at least 50% 
over peak burner demand, allows for even- 
tual wear and future demand increases. 


Maintenance is easy and at a minimum. 
Parts requiring service are easily ac- 
cessible. 


“Honest”, solid construction, excellent 
engineering assure long life, trouble-free 
operation. 


Compact units save space. 


EAGAN fuel oil pump and heater sets heat 
to 300° F, pump to 400 psi and have capac- 
ities to 3000 gph. Single or duplex units are 
available for steam or electric drive. Duplex 
“electro-steam” sets provide for electrical 
failure by incorporating one steam pump 
and one electric motor driven pump. Other 
EAGAN sets can be made to your special 
requirements. 





Write, wire or call for further 
information or let us bid on your job. 


WALTER H. EAGAN CO., INC. 
2337 Wallace Street, Phila. 30, Penna. 
CEnter 6-2300 
Mfrs. of condensate, boiler feed, turbine, 


centrifugal and proportioning pumps and 
fuel oi! pump and heater sets. 


Pump Specialists Since 1920 
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BOILER WATER... 


DEOXY-SOL 


Fairmount DEOXY-SOL, a solution of 
hydrazine, is a high efficiency oxygen 
scavenger designed especially for 
high pressure boiler water treatment. 


DEOXY-SOL removes oxygen, reduces 
oxides and raises pH of the conden- 
sate all at the same time... yet adds 
no solids. 


Stocks in Newark, N. J., Chicago, 
Ill., Los Angeles, Calif. Investigate 
its advantages for your system. Write 
for Bulletin BW. 


Fairmount 
om. a an, oar: me C's? 2 Fee 
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be obtained until it has been tried. 
However, a saving of one-half of one 
per cent in fuel consumption for a 
unit of this size will justify the ex- 
penditure of from $125,000 to $175,- 
000. It does not stretch the imagina- 
tion too far to assume that a fuel 


saving of that magnitude is possible. | 


We believe that future units can 
be installed without the same increase 
in manpower that would be experi- 
enced without computer control. 
There is very considerable potential 
saving here because the elimination 
of one shift position will justify the 
investment of about $250,000. 

There should be some saving in 
routine maintenance because of closer 
control over temperature and pres- 
sure tolerances. Capitalized value of 
such savings might amount to $50,- 
000 to $100,000. 

At Little Gypsy, we havenot taken 
full advantage of the computer possi- 
bilities for control in that we have 
superimposed the computer upon the 
automatic controls that would be 
used normally in one of our stations, 
such as combustion control, feed- 
water control, etc. It is possible, I 
believe, to dispense with other con- 
trols (where economical) and turn the 
entire job over to the computer. Little 
Gypsy No. 1 can be operated exactly 
as our other units, without the com- 
puter. The computer can, however, 
when it is in operation, reach through 
these controls to optimize the opera- 
tion or to take over for safe control 
just as an operator could do in the 
event of malfunction of any controls. 

Estimated cost for computer con- 
trol above the cost of a monitoring 
and results computer is $630,000. The 
capitalized value of potential gains 
are estimated to be: 


Probable 
Maximum 
$1,500,000 
175,000 
500,000 
100,000 


Reduction of major mishaps 
Increased fuel economy 
Reduction of manpower 
Reduction of maintenance 


$2,275,000 





Valve Manual Reprints 


Recently out of print, the 
Power Engineers’ Valve Manual 
is again available. It covers the 
basic types of valves. Although 
there are hundreds of different 
styles, all are modifications of 
the types covered in the Manual. 

To obtain a free copy write 
the Editor, POWER ENGINEERING, 
308 E. James St, Barrington, Ill. 
Quantity lot prices will be quoted 
on request. 











CUT MAINTENANCE 


with 
OPW-JORDAN 
SLIDING 
GATE 
REGULATORS 


¢ Self-lapping and self-clean- 
ing stainless steel seats 
prevent build-up of foreign 
matter — minimize main- 
tenance. 

© Straight through flow holds 
turbulence way-down — 
eliminates seat erosion. 

* Short stroke permits long 
life metal diaphragms and 
gives faster, more accurate 
response for close conirol. 

© Simplified design for trou- 
ble free operation that cuts 
your maintenance costs. 


Write today 
and we'll 
send it 

¢ Fast delivery. on to you. 

PRV-2 


OPW-JORDAN 
EL 1-1352 
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DESIGNED FOR 
STEAM TURBINE 
TESTING 


Please request data sheet 593 


MANSFIELD & 
GREEN INC. 


1051 POWER AVE. 
CLEVELAND 14, OHIO 
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WIEHE ROAD 
CINCINNATI 13, OHIO 


1,000,000- kw Turbogenerators Predicted 


TURBINE GENERATORS rated 
at 1,000,000 kilowatts will be pro- 
ducing power in the United States 
within the next 15 years. This pre- 
diction was made by Electric Utility 
Engineer Clarence J. Baldwin, of 
Westinghouse Electric Corporation, 
in a report prepared for the AIEE. 

The significance of this prediction 
is startling in view of the fact that 
the largest unit operating in the U.S. 
today is rated at 475,000 kilowatts. 

Mr. Baldwin reported that West- 
inghouse undertook a two-year study 
whose results determined that such 
higher rated units can be operated 
economically. The method employed 
was termed “powercasting,’’ which 
involves the use of computers to 
simulate detailed operations of a 
utility in the future. 

In effect, by programming the future 
into a computer, utility specialists 
are able to build a model electric 
system, in the computer, that will 
actually operate like a_ full-scale 
system. 

For example, Mr. Baldwin points 
out, “In 10 minutes, a high-speed 
digital computer can reproduce 20 
years of experience on a mathemati- 
cal model. Day by day, the model 


WHEREVER YOU NEED 
TO COOL A FLUID... 
and have a problem 

of water supply or 


disposal ... use 
NIAGARA “AERO” 
HEAT EXCHANGER 


> Evaporating a very small amount of 
water in an air stream you can cool 
liquids, gases or vapors with atmos- 
pheric air, removing heat at the rate 
of input, controlling temperature pre- 
cisely. Save 95% of the cost of cool- 
ing water; save piping, pumping and 
power. You quickly recover your 
equipment cost. 

You can cool and hold accurately 
the temperature of all fluids, condense 


determines which units must be run 
to supply the load. It starts up these 
units, adds generating capacity and 
interconnections with other utility 
systems and builds transmission sys- 
tems as required.” 

At the end of ‘20 years’ 
perience, the computer records all 
decisions made along with dates 
when additions should be made. It 
calculates present worth of all reve- 
nue requirements, total capital needs, 
and production and operating costs. 

In the study a comparison was 
made of a number of feasible expan- 
sion patterns for the system. It was 
indicated that the 1,000,000-kw pat- 
tern proved economically superior to 
one restricted to 500,000-kw units 
over the next 20 years. Baldwin re- 
ported that its economic superiority 
was unchanged by variations in in- 
stalled plant cost. 

It was shown in the study that pat- 
terns using units larger than 1,- 
500,000 kw could be economical were 
it not for increasing internal trans- 
mission costs. The concentration of 
capacity in one location on some 
utilities increases transmission costs 
enough to overcome economies that 
would otherwise be attained. 


vapors, cool water, oils, solutions, in- 
termediates, coolants tor mechanical, 
electrical or thermal processes. You 
have a closed system free from dirt. 
You have solved all problems of 
water availability, quality or disposal, 
maintenance expense is low. 

You may apply this to solvent re- 
covery, vacuum systems controlling 
reactions, condensing distillates, cool- 
ing reflux products. 


For more information, write for Bulletins 120, 124, 135. Address Dept. E-2 


NIAGARA BLOWER COMPANY 


Dept. E-2, 405 Lexington Ave., New York 17, N. Y. 
Niagara District Engineers in Principal Cities of U. S. and Canada 
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LARSON- LANE 
STEAM AND 
CONDENSATE 
ANALYZERS 


OST modern and efficient 
system of removing vola- 
tile amines, ammonia and carbon dioxide 
prior to recording steam conductivity. 
This thoroughly effective steam degasser 
uses a cation exchange resin for the re- 
moval of ammonia, morpholine, cyclo- 
hexylamine, and reboiling for the removal 
of CO,. Constant sample temperature is 
maintained. Taps provided for drawing 
sample for other analyses. 

Larson-Lane Steam and Condensate 
Analyzers make possible rapid and accu- 
rate measurement of steam purity, com- 
pletely essential for efficient boiler 
operation. 

A smaller, less expensive unit, the 
CH-16 provides for removal of ammonia 
and amines from steam condensate with- 
out the necessity of reheating. Condenser 
leakage is readily detected with this model 
in the presence of volatile amines or 
ammonia. 


Write today for complete 
technical details. 


Industrial 
Instrumens@s inc 


I ty. 
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AUTOMATIC 


* 
DE- 


DESIGNERS 
AND 
BUILDERS 


MODERN 
EQUIPMENT 
FOR 


*DE-IONIZER 


Here is a typical fully-automatic De- 
lonizer, skid-mounted, loaded with 
resins, tested, ready for hook-up in 
your plant. A complete Control Panel 
not shown), built by IWT, is in- 
cluded. Valves are exclusive ILLCO- 
MATIC, high-density polyethylene, 
specially designed for ionXchange 
service, pneumatically-operated, and 
proved reliable in extensive use. 


FOR ANY PROCESS REQUIREMENT, 
OR HIGH-PRESSURE BOILER 
MAKE-UP 


Such De-lonizers are used to provide 
extremely pure water, tailored to 
specifications for all kinds of pro- 
cesses, or to the particular conditions 
for make-up of modern high-pressure 
boilers, 


TELL US YOUR NEEDS 


Our pioneering experience, gained 


since the very beginning of ion- 
exchange, is available for the suc- 
cessful solution of your water-treat- 
ment problems. Call your IWT 


representative 


ILLINOIS WATER TREATMENT CO. 


840 CEDAR ST ROCKFORD, ILLINOIS 
NEW YORK OFFIGE: I4/€ New York-17, N.Y 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Can 


44th St 
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Aerovent Fan Co., Inc. 

Air Preheater Corp., Inc 
Airetool Mfg. Co., The 
Aluminum Company of America 


American Chain & Cable Co. 
Automotive & Aircraft Div. 


American Pulverizer Co. 
American-Standard Industrial 
Anaconda American Brass Co. . 
Armstrong Machine Works . 
Atomics International 


Automotive & Aircraft Div. 
American Chain Cable Co 


Babcock Wilcox Co., The Boiler Div. 
Bailey Meter Company 

Barco Manufacturing Co. 

Beckman Instruments, Inc. 

Betz Laboratories, Inc 

Biddle Co., James G. 

Bird-Archer Co., The 

Buell Engineering Co 

Bussman Mfg. Co. 


Byron Jackson Pumps, Inc 


Cambridge Instrument Co., Inc. 


Combustion Engineering, Inc. . 


Division 


Cover II-1 
29 


10-11 


Back Cover 


Condenser Service & Engineering Co., Inc. 


Copes-Vulcan Div., Blaw-Knox Co 
Crane Co. 


Crane Packing Co 


Dean Brothers Pumps Inc. 
Dearborn Chemical Co. . 

De Laval Steam Turbine Co. 
Detroit Stoker Company . 
Diamond Power Specialty Corp 


Eagan Co., Inc., Walter H. .... 
Eastern Gas & Fuel Associates 
Edison, Thomas A. .. 

Edward Valves, Inc. 

Elliott Co. 

Ellison Draft Gage Co 
Engineer Co., The 

Erie City Iron Works 
Everlasting Valve Co 


Fairmount Chemical Co., Inc. 
Foster Wheeler Corp. 
Fuller Co. 


General Coal Co. 
General Electric Co. 
Globe Ceo., Products Div 
Goodall Rubber Co. 
Grinnell Co. . 


Hagan Chemicals & Controls, Inc. 
Hall Laboratories . 
Hoffman Specialty Mfg. Corp. . 


IMinois Water Treatment Co. 
Industrial Instruments, Inc. 
Island Creek Coal Sales Co., The 


Johns-Manville . 
Johnson-March Corp. 
Joy Mfg. Co. .. 


Keckley Co. O. C. 

E. Keeler Co. . 

Kirk & Blum Mfg. Co. 
Koppers Co., Inc. . 
KOR 


leslie Co. .. 


Librascope Div. General Precision, inc. 


Lonergan Co., J. E. ... 


Manning Maxwell & Moore, Inc. 
Marley Co. ....... 

Mansfield & Green, Inc 

Milton Roy Co. . 

Moore & Co., Samuel 

Morton Salt Co. .. 

Murray Iron Works Company 


Nagle Pumps, Inc. ... 
Nalco Chemical Co. 
Niagara Blower Company 
North American Mogul! . 


Norwalk Co., Inc. 


OPW-Jordan Corp. 
OX! Corp. .... 


Palmer Thermometers, Inc. . . . 
Peabody Coal Co. ..... 

Pfaudier Permutit Inc. . . 

Pfizer & Co., Chas. ..... 
Pickands Mather & Company 
Pittsburgh Corning Corp. ...... 
Pittsburgh Piping & Equipment Co 
Powell Valves, Wm. ...... 
Powers Regulator Co., The . 

Pratt Co., Henry . 


Quickdraft Corp. ........... 


Raybestos-Manhattan, Inc. 
Refractory & Insulation Corp. . 
Reliance Gauge Celumn Company 
Republic Flow Meter Co. . 
Research-Cottrell, Inc. . 

Riley Steker Corporation 

Roto Div. of Elliott Co. 
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Sarco Company, Inc. .. , 

Scam Instruments Corp. .... 

Schaub Engineering Co., Fred H | 

Schutte & Koerting Co 

Seiscor Div. 

Solar Aircraft Co ® 


Spence Engineering Co 

Standard Oil Co. (Indiana) 

Stickle Steam Specialties Co 

Stone & Webster Engineering Co 
Superior Combustion Industries, Inc 


Taylor & Co., W. A. f Clean 


The Terry Steam Turbine Co. : 

Th -R -Woolridge Prod Ca. ..0% bad 
sy » tubes and pipes 
Union Iron Works \ : from WW) to Wi ~ 1D. 


Henares a . THOROUGHLY 
eco ee | Vestn. QUICKLY 


Western Precipitation Corp 
Wiedeke Co., The Gustav 
Williams Gauge Co 
Wilson, Inc., Thomas C. . 
Worthington Corporation 


Yarnall-Waring Company .... 
Yuba Consolidated Industries, Inc. 





ROTOJET Model 512 


- ! = . 

f Air-driven Motor, universal 
joint, swing-frame head, 
and solid brush. 





Offices 


OFFICERS AND BUSINESS STAFF 
President Arthur L. Rice, Jr. ¢ 
Vice President Edwin C. Prouty, Sr. “ ; lines is available to meet most requirements with- 


Vice President and General Sales °. fe ° 
Manager James B. Tafel out delay. Tube cleaner specialization for 43 years 


Secretary and Director of Circulation Edwin C. Prouty, Jr. | assures satisfactory results from any Rotojet equip- 


Our large stock of Rotojet air-driven and water- 
driven tube cleaners, accessories, and repair parts 
for straight and curved tubes, pipes, and transfer 





Treasurer Richard H, Randav 
Production Director John O. Aarvold ment we recommend. Send for Bulletins J-410 


Production Manager Eorl R. Noren . * ° 
Assistant Advertising Manager Josephine Gear a and R-105. For quick action wire or phone, 
Research Manager Margaret Hoagland HUmboldt 3-0570. 

Technical Assistant to President Andrew W. Kramer 


DISTRICT MANAGERS 
Chicago 3, lil. Robert R. Anderson a 
110 S, Dearborn St. DEarborn 2-5453 ; . ROTOJET Model C-526 
Margaret Conerty, Office Administrator | \ Air-driven Motor with 
New York City & New England Williom H, Relyec, Jr. . se ivot h 
Caroline Friz, Office Administrator ’ . y , \ tee pig 
842 Graybar Bidg. . 
New York 17, N. Y. MUrray Hill 5-3779 
Philadelphia, Pa., and New Jersey Joseph E. Halloran 
15 Sunrise Drive 
Morris Plains, N. J. JEfferson 8-7873 
Pittsburgh 19, Pa. Robert J. Kiesel 
404 Frick Bidg. COurt 1-4940 
East North Central William B. Davis 
2120 Shenandoah Rood 
Toledo, Ohio JEfferson 6-7947 is a eo c = 
California Connie J. Grabb, Jr. Sag a 
1145 Wellington Ave. swing-frame head and 
Pasadena, Calif, MUrray 1-6004 universal joint 
Southeast J. Sidney Crone 
22Eighth St., N. E. 
Atlanta 9, Georgia 


ROTOJET Junior 
TRinity 2-6720 Model S32 Air-driven 
Motor, universal joint, 


WESTERN SALES OFFICES cone cutter 
ROTOJET Junior Model C434 


McDonald-Thompson Offices: Viv) 
Seattle 4, Wash. Harry Abney Ais-driven Motor, flexible 
1008 Western Ave. MAin 3-3766 coupling expanding brush 
Denver 3, Colo, Robert Heidersbach 
620 Sherman St. TAbor 5-3325 
Houston 6, Texas Frank Vickrey 


ania ton nae ELLIOTT COMPANY — ROTO PLANT 


2727 Oak Lawn Ave. LAkeside 1-1266 
FOREIGN SALES OFFICE Tube Cleaner Specialists Since 1910 


Great Britain Brayton Nichols, Director 


151 Fleet Street tonden E. C. 4, England 147 Sussex Avenue, Newark, N. J. 


The Americon Magazine Group 





For more data circle 551 on Post Card 


Feb. 1961 Power Engineering 19 





TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOWTO SIMPLIFY * 
AND IMPROVE DESIGN 


Po? Push-Pull remote con- 
scar + tana trols, shown here, are 


LINKAGE 


@ P flexible, have but one 
“ail moving part, and give a 
a + 4 lifetime of accuracy. 


Sa” Mechanical linkages are 
complex, are made of 
many parts, wear at 
— } many points, and pro- 
yd : ‘Se duce increased back- 
PUSH-PULL | lash, lost accuracy, and 
vibration rattles. 

















SSSEPSAPTESESAETAAAEEAEAERES 





This Push-Pull Detap, 
File—containing 7 en- 
gineering bulletins 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
Write for your Data 

= File today. 


| Automotive and Aircraft Division ALCO 
, AMERICAN CHAIN & CABLE 


M Stephenson Bidg., Detroit 2 
6800 M East Acco Street, Los Angeles 22 
929-M Connecticut Ave., Bridgeport 2, Conn 
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First in the industry to be approved by AMCA 
and first in their class to be tested and rated as 
they are most commonly used, Aerovent Belt- 
Driven Vaneaxial Fans permit you to select ex- 
actly the unit you need without the necessity for 
recalculating performances to accommodate belt 
and drive losses. And, they are rated without 
accessory transformations, which means that 
performances are even more attractive when 
entrance orifices or tapered cones are required. FOR EASE IN SOLVING CORROSION PROBLEMS 
Furnished in sizes 12” to 60” for capacities to CHECK THE 4 E’s OF 
74,860 CFM, each unit also carries Aerovent's DEAN BROTHERS TYPE pH PUMPS 


own Certified Performance label—your guarantee 

oN - ; Pe : . a uf your guar intec v Easy to Select—28 sizes (14 horizon- ¥ Economical to Buy—Low first cost 

that our equipment will perform as represented. tal, 14 vertical) available in 14 cor- combined with easy servicing and 
rosion-resistant alloys, to fit your maximum interchangeability of parts 

Write for Bulletin 450 special pumping problem. pmndg pumps lowest cost in the 





Vv Easy to Install—Centerline suction v Economical to Operate—Fully open 
Air deliveries of all Aerevent equipment are tested and rated in ec- and discharge connections. No need impellers for slurries and clear liquids 
cordance with established ond accepted codes and eoch unit is guor- to remove from suction or discharge contribute to long, trouble-free serv- 
EEE Sp Ge Se te Citew Oe ants peenene piping for servicing. ice life with minimum down-time. 


Cgyersss 


For Complete Information Write for Circular 217 
<> DEAN BROTHERS PUMPS /NC. 
9 7, Ht AL AS t INDIANAPOLIS 7, INDIANA 
y, 


FAN COMPANY, INC. 


ASH ond BRUSH STS. PIQUA, OHIO 
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“It’s the same expression he had at the plant the day he discovered 


how to lower the cost per 1000 pounds of steam.” 


That proud feeling begins when you realize this: the coal that will produce the most efficient, 
most economical results in your burning equipment is coal prepared for your burning equipment. 
That’s why ISLAND CREEK PRECISIONEERED COAL can so often reduce net steam costs. It’s coal 
from superior southern seams, prepared scientifically to your exact specifications with precision 
engineering techniques and strictest laboratory controls. Write or phone to set up a discussion that 


may well lower your steam costs. No obligation, of course. 


ISLAND CREEK pPrecisioneered Coal 


You can depend on Island Creek ...a career company dedicated to coal 


ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia « Chicago . Cincinnati . Cleveland . Detroit . Greensboro . New York « Pittsburgh 
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BJ High Pressure Pumps 
For high pressure, high temperature and 


« high speed pumping, an extra safety factor is 
Qual ity costs less built into this DVMX Pump—the safety 
of a quality product! 


+. 
in the long run LI Clean and compact, BJ’s advanced design 


allows double-row bolting to prevent 
interstage leaking or bowing at the parting 
flanges. Double volute and symmetrical 
construction furnishes both radial and axial 
balance under all operating conditions. 
Near centerline mounting maintains perfect 
alignment at all temperatures. 


Baltimore Gas and Electric Company 


adds four more BJ Double-Case Boiler Feed 
Pumps to 22 already installed. One new 7200 
HP unit will deliver 3035 GPM with 3290 
PSI discharge pressure at 342 degrees F. 


BYRON JACKSON PUMPS, INC. 
Subsidiary of Borg-Warner Corporation 
P.O. Box 2017-A, Terminal Annex, 
Los Angeles 54, California R W 


/ 

















